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$EVWUDFW
7KLVVSHFLDO LVVXHFRQWDLQVDUWLFOHVWKDWDGGUHVVWKHTXHVWLRQKRZQXPHULFDOSURFHVVHVLQWHUDFWZLWKGRPDLQJHQHUDOIDFWRUV:HVWDUW
WKHHGLWRULDOZLWKDGLVFXVVLRQRIKRZWRGHILQHGRPDLQJHQHUDOYHUVXVGRPDLQVSHFLILF IDFWRUVDQG WKHQGLVFXVV WKHFRQWULEXWLRQV WR WKLV
VSHFLDO LVVXHJURXSHG LQWR WZRFRUHQXPHULFDOGRPDLQV WKDWDUHVXEMHFW WRGRPDLQJHQHUDO LQIOXHQFHV VHH)LJXUH7KH ILUVWJURXSRI
FRQWULEXWLRQVDGGUHVVHVWKHTXHVWLRQKRZQXPEHUVLQWHUDFWZLWKVSDWLDOIDFWRUV7KHVHFRQGJURXSRIFRQWULEXWLRQVLVFRQFHUQHGZLWKIDFWRUV
WKDWGHWHUPLQHDQGSUHGLFWDULWKPHWLFXQGHUVWDQGLQJSHUIRUPDQFHDQGGHYHORSPHQW7KLVVSHFLDOLVVXHVKRZVWKDWGRPDLQJHQHUDO7DEOH
DDVZHOODVGRPDLQVSHFLILF7DEOHEDELOLWLHV LQIOXHQFHQXPHULFDODQGDULWKPHWLFSHUIRUPDQFHYLUWXDOO\DWDOO OHYHOVDQGPDNHLWFOHDU
WKDW IRU WKH ILHOG RI QXPHULFDO FRJQLWLRQ D VROH IRFXV RQ RQH RU VHYHUDO GRPDLQVSHFLILF IDFWRUV OLNH WKH DSSUR[LPDWH QXPEHU V\VWHP RU
VSDWLDOQXPHULFDO DVVRFLDWLRQV LV QRW VXIILFLHQW 9LFH YHUVD LQ PRVW VWXGLHV WKDW LQFOXGHG GRPDLQJHQHUDO DQG GRPDLQVSHFLILF YDULDEOHV
GRPDLQVSHFLILFQXPHULFDOYDULDEOHVSUHGLFWHGDULWKPHWLFSHUIRUPDQFHDERYHDQGEH\RQGGRPDLQJHQHUDOYDULDEOHV7KHUHIRUHDVROHIRFXV
RQGRPDLQJHQHUDODVSHFWVVXFKDVIRUH[DPSOHZRUNLQJPHPRU\WRH[SODLQSUHGLFWDQGIRVWHUDULWKPHWLFOHDUQLQJLVDOVRQRWVXIILFLHQW
%DVHG RQ WKH DUWLFOHV LQ WKLV VSHFLDO LVVXH ZH FRQFOXGH WKDW ERWK GRPDLQJHQHUDO DQG GRPDLQVSHFLILF IDFWRUV FRQWULEXWH WR QXPHULFDO
FRJQLWLRQ%XW WKHKRZZK\DQGZKHQRI WKHLU FRQWULEXWLRQVWLOO QHHGV WREHEHWWHUXQGHUVWRRG:HKRSH WKDW WKLV VSHFLDO LVVXHPD\EH
KHOSIXOWRUHDGHUVLQFRQVWUDLQLQJIXWXUHWKHRU\DQGPRGHOEXLOGLQJDERXWWKHLQWHUSOD\RIGRPDLQVSHFLILFDQGGRPDLQJHQHUDOIDFWRUV
.H\ZRUGVVSDWLDOQXPHULFDODVVRFLDWLRQVDULWKPHWLFLQWHUYHQWLRQVWXGLHVVSDWLDOVNLOOVZRUNLQJPHPRU\PRGXOHV
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±GRLMQFYL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7KLVLVDQRSHQDFFHVVDUWLFOHGLVWULEXWHGXQGHUWKHWHUPVRIWKH&UHDWLYH&RPPRQV$WWULEXWLRQ,QWHUQDWLRQDO/LFHQVH&&%<
KWWSFUHDWLYHFRPPRQVRUJOLFHQVHVE\ZKLFKSHUPLWVXQUHVWULFWHGXVHGLVWULEXWLRQDQGUHSURGXFWLRQLQDQ\PHGLXPSURYLGHG
WKHRULJLQDOZRUNLVSURSHUO\FLWHG
1XPHULFDOFRJQLWLRQHQFRPSDVVHVDEURDGYDULHW\RIFRJQLWLYHDQGQHXUDOSURFHVVHVUHODWHGWRWKHSHUFHSWLRQ
XQGHUVWDQGLQJDQGPDQLSXODWLRQRIQXPHULFDOFRQWHQW+HQFHZKHQLQYHVWLJDWLQJQXPHULFDOFRJQLWLRQZHDUH
QRW ORRNLQJDWDQHQFDSVXODWHGFRJQLWLYHPRGXOH VXSSRUWHGE\D VLQJOHQHXUDO V\VWHPEXW UDWKHUDW DZLGH
VSUHDG QHWZRUN RI LQWHUUHODWHG FRJQLWLYH SURFHVVHV ZLWK FRPSOH[ QHXUDO XQGHUSLQQLQJV 0XFK OLNH KXPDQ
EHKDYLRXU FDQQRW EH IXOO\ XQGHUVWRRGZKHQ OHDYLQJDVLGH WKH VRFLDO LQWHUDFWLRQVDQG LQIOXHQFHVZHQHHG WR
XQGHUVWDQG WR ZKDW H[WHQW WKH FRUH QXPHULFDO SURFHVVHV DUH LQIOXHQFHG DQGRU PHGLDWHG E\ GRPDLQJHQHUDO
IDFWRUVDQGRWKHUGRPDLQVVXFKDVVSDWLDOVNLOOVDQGODQJXDJH
-RXUQDORI1XPHULFDO&RJQLWLRQ
MQFSV\FKRSHQHX_
'RPDLQ*HQHUDOLW\9HUVXV'RPDLQ6SHFLILFLW\
2XU FXUUHQW XQGHUVWDQGLQJ RI WKH WHUPV GRPDLQJHQHUDO DQG GRPDLQVSHFLILF IDFWRUV KDV EHHQ VKDSHG E\
GLVFXVVLRQVDERXWZKHWKHU WKHUHDUHGRPDLQVSHFLILFPRGXOHV LQ WKHPLQG)RGRUDQGZKHWKHU LQIDQWV
HQWHU WKH ZRUOG ZLWK LQQDWHO\ SUHVSHFLILHG FRUH NQRZOHGJH IRU QXPHULFDO FRJQLWLRQ VHH HJ %DLOODUJHRQ 	
&DUH\  'HKDHQH  5XJDQL 9DOORUWLJDUD 3ULIWLV 	 5HJROLQ  EXW VHH 1~xH]  3DWUR 	
1XHUN IRUFULWLFDOYDOXDWLRQ)RGRU LQKLV LQIOXHQWLDOERRN µ7KH0RGXODULW\RI0LQG¶SURSRVHGPRGXOHV
GHVFULEHGE\(OPDQHWDODVµPHQWDOQHXUDOV\VWHPVWKDW>@DUHXQLTXHO\VXLWHGWRDQGFRQILJXUHGIRUD
SDUWLFXODUWDVNDQGQRRWKHUWDVN¶SDJH)RGRUOLVWHGQLQHNH\FULWHULDWKDWDPRGXOHKDVWRVDWLVI\GRPDLQ
VSHFLILFLW\ LV RQH RI WKRVH NH\ FULWHULD LH D PRGXOH SHU GHILQLWLRQ GHDOV H[FOXVLYHO\ ZLWK D VLQJOH W\SH RI
LQIRUPDWLRQ (YHU VLQFH WKLV SURSRVDO LW KDV EHHQ GHEDWHG ZKHWKHU PRGXOHV H[LVW /DQJXDJH DQG IDFH
UHFRJQLWLRQ IRU H[DPSOH KDYH EHHQ SXW IRUZDUG DV FDQGLGDWHV IRU PRGXOHV )RGRU DOVR SURSRVHG FHQWUDO
V\VWHPVWKDWFXWDFURVVPRGXOHVDQGFDOOHGWKRVHVWUXFWXUHVGRPDLQQHXWUDO7RGD\WKHWHUP³GRPDLQJHQHUDO
SURFHVVHV´LVPRUHFRPPRQO\XVHGIRUWKRVHVWUXFWXUHVDQGSURFHVVHV
,Q )RGRU¶V GHILQLWLRQ PRGXOHV QHHG WR EH LQQDWHO\ SUHVSHFLILHG $ORQJ D VLPLODU YHLQ GHYHORSPHQWDO
SV\FKRORJLVWV KDYH SURSRVHG WKDW LQIDQWV SRVVHVV LQQDWHO\ SUHVSHFLILHG GRPDLQVSHFLILF FRUH NQRZOHGJH
'HKDHQH  GH +HYLD ,]DUG &RXEDUW 6SHONH 	 6WUHUL  ZKLFK VXSSRUWV WKHLU HDUO\ OHDUQLQJ IURP
H[SHULHQFH)RUH[DPSOH)HLJHQVRQ'HKDHQHDQG6SHONHSRVWXODWHGWZRFRUHV\VWHPVRIQXPHULFDO
UHSUHVHQWDWLRQV RQH V\VWHP IRU UHSUHVHQWLQJ ODUJH QXPHURVLWLHV DSSUR[LPDWHO\ DQG RQH V\VWHP IRU
UHSUHVHQWLQJ VPDOO QXPEHUV RI REMHFWV H[DFWO\ WKDW DUH DOUHDG\ SUHVHQW LQ SUHYHUEDO LQIDQWV DQG QRQKXPDQ
DQLPDOV
µ0RGXODULW\¶DQGµGRPDLQVSHFLILFLW\¶KDYHRIWHQEHHQOXPSHGWRJHWKHUEXWGRPDLQVSHFLILFLW\GRHVQRWKDYHWR
LPSO\ LQQDWHQHVV &OHDUO\ VSHFLILHG OHDUQHG V\VWHPV FDQ DOVR EH GRPDLQVSHFLILF HJ F\FOLQJ W\SLQJ DQG
SLDQRSOD\LQJGRQRWKDYH WREH LQQDWH (OPDQHWDO)RU WKHFDVHRIQXPHULFDOFRJQLWLRQ LWKDVDOVR
EHHQ SURSRVHG WKDW GRPDLQVSHFLILF PRGXOHV DUH D SURGXFW RI QHXUDO UHF\FOLQJ LH RI IDVW DQG DXWRPDWLF
OHDUQLQJDQGHQFXOWXUDWLRQZKLFKPD\VWDUWGLUHFWO\DIWHURUHYHQEHIRUHELUWKLQKXPDQV9HUJXWV	)LDV
IRUDPRGHO3DWUR1XHUN	&UHVV IRUDQHQFXOWXUDWLRQDFFRXQW6FKOHJHUHW DO  IRUPDJQLWXGH
SURFHVVLQJ LQ IHWXVHV )XUWKHUPRUH WKH WHUP GRPDLQVSHFLILFLW\ KDV EHHQ DSSOLHG WR DW OHDVW ILYH GLIIHUHQW
OHYHOV GRPDLQVSHFLILF WDVNV GRPDLQVSHFLILF EHKDYLRXUV GRPDLQVSHFLILF UHSUHVHQWDWLRQV GRPDLQVSHFLILF
SURFHVVLQJPHFKDQLVPVDQGGRPDLQVSHFLILFJHQHV(OPDQHWDO$UWLFOHVLQWKLVVSHFLDOLVVXHFRYHUDOO
OHYHOVH[FHSWWKHGRPDLQVSHFLILFJHQHWLFOHYHO
0RUHUHFHQWGLVFXVVLRQVVXJJHVW WKDW WKHGLVWLQFWLRQEHWZHHQGRPDLQJHQHUDODQGGRPDLQVSHFLILFSURFHVVHV
PLJKWEHWRRFUXGH,QSUDFWLFHLWFDQEHDPDWWHURISHUVSHFWLYH:KLOHIRUDUHVHDUFKHULQWHUHVWHGLQQXPHULFDO
FRJQLWLRQV\PEROLFQXPEHUSURFHVVLQJPLJKWEHGRPDLQVSHFLILFDQGVSDWLDOVNLOOVPLJKWEHGHILQHGDVGRPDLQ
JHQHUDO RU DW OHDVW GRPDLQRYHUODSSLQJ IRU VSDWLDO FRJQLWLRQ UHVHDUFKHUV VSDWLDO VNLOOV PLJKW EH GRPDLQ
VSHFLILFVHH&RUQX+RUQXQJ6FKLOW]DQG0DUWLQWKLVLVVXHDQGV\PEROLFWKLQNLQJPLJKWEHVHHQDVD
GRPDLQJHQHUDOVNLOO$WDPRUHDEVWUDFWOHYHOWKHGLVWLQFWLRQEHWZHHQGRPDLQJHQHUDOYHUVXVGRPDLQVSHFLILF
PLJKWEHDUWLILFLDOEHFDXVHGLIIHUHQWSURFHVVHVPLJKWEHEHWWHUFRQFHSWXDOLVHGRQDFRQWLQXXPZLWKSURFHVVHV
RUGHUHGIURPEHLQJUHOHYDQWIRUIHZHUEXWQRWRQO\RQHWRPRUHEXWQRWDOOGRPDLQVµGRPDLQUHOHYDQFH¶VHH
.DUPLORII6PLWK7KXV WKH WHUPVGRPDLQJHQHUDODQGGRPDLQVSHFLILFPLJKW UHSUHVHQW WKHRUHWLFDODQG
UDUHO\UHDFKHGFDWHJRULFDOHQGSRLQWVRQDFRQWLQXXP
.QRSV1XHUN	*|EHO 
-RXUQDORI1XPHULFDO&RJQLWLRQ
9RO±
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7KLVLVDOVRKLJKOLJKWHGE\WKHUDQJHRIWRSLFVLQWKLVVSHFLDOLVVXHIRUDQRYHUYLHZVHH7DEOHDEDQG)LJXUH
0RVWFRPSHWHQFLHV IDOOVRPHZKHUH LQ WKHPLGGOHRI WKLVFRQWLQXXP WKH\DUH LPSRUWDQW IRUPRUHWKDQRQH
GRPDLQ EXW QRW IRU DOO GRPDLQV )RU H[DPSOH ZKLOH XQGHUVWDQGLQJ RI RUGLQDOLW\ DQG PDJQLWXGH SURFHVVLQJ
FOHDUO\ LV LPSRUWDQW IRUQXPHULFDOSURFHVVLQJ WKHVH WZRFRPSHWHQFLHVDUHQRWXQLTXH WR WKHQXPEHUGRPDLQ
:HFDQRUGHU OHWWHUVGD\VRI WKHZHHNDQGSURFHVV WKHVL]HRUPDJQLWXGHRIDQLPDOVRUVSDFHRU WLPHVHH
%XHWL 	 :DOVK  7KLV KDV OHG VRPH UHVHDUFKHUV WR TXHVWLRQ ZKHWKHU SXUHO\ GRPDLQVSHFLILF
UHSUHVHQWDWLRQV GR DFWXDOO\ H[LVW &DQWORQ 3ODWW DQG %UDQQRQ  IRU H[DPSOH TXHVWLRQ WKH LGHD RI D
GRPDLQVSHFLILFV\VWHPVROHO\GHYRWHG WRQXPHULFDOSURFHVVLQJ WKDW LV LQGHSHQGHQWRIRWKHU W\SHVRITXDQWLW\
MXGJHPHQWV
)LJXUH6FKHPDWLFRIWKHVSHFLILFH[DPSOHVZLWKLQWKHGRWWHGHOOLSVHRIGRPDLQJHQHUDOIDFWRUVLQEROGSULQWRXWVLGHWKH
GRWWHGHOOLSVHZKRVH UHODWLRQVKLSV WRGRPDLQVSHFLILFQXPHULFDOFRPSHWHQFLHV ZLWKLQ WKHJUH\HOOLSVHZHUHDVVHVVHG LQ
WKLVVSHFLDOLVVXH
.DUPLORII6PLWK  LQ D GHYHORSPHQWDO IUDPHZRUN RI GRPDLQUHOHYDQFH VXJJHVWV KRZ WKH FRQWLQXXP RI
GRPDLQJHQHUDOWRGRPDLQVSHFLILFSURFHVVHVPLJKWGHYHORSWKHLQIDQWEUDLQVWDUWVRXWZLWKDQXPEHURIEDVLF
OHYHO SURFHVVLQJ WHQGHQFLHV (DFK RI WKHVH WHQGHQFLHV PLJKW EH PRUH UHOHYDQW WR WKH SURFHVVLQJ RI FHUWDLQ
GLIIHUHQW NLQGV RI LQSXW RYHU RWKHUV LH PRUH UHOHYDQW WR D SDUWLFXODU GRPDLQ DQG WKXV FDQ EHFRPH PRUH
GRPDLQVSHFLILF RYHU WLPH 'HKDHQH DQG &RKHQ¶V  QHXURQDO UHF\FOLQJ K\SRWKHVLV FRXOG EH VHHQ DV D
SRWHQWLDO QHXUDO H[SODQDWLRQ DV WR ZK\ VRPH IDFWRUV DUH PRUH GRPDLQUHOHYDQW WKDQ RWKHUV IRU D SDUWLFXODU
GRPDLQ 7KH\ SURSRVH WKDW HYROXWLRQDU\VSHDNLQJ UHFHQW FXOWXUDO LQYHQWLRQV VXFK DV UHDGLQJ ZULWLQJ DQG
DULWKPHWLFDUHXVLQJHYROXWLRQDULO\ROGHUFRUWLFDOFLUFXLWVWKDWZHUHGHYRWHGWRGLIIHUHQWEXWVLPLODUIXQFWLRQVVXFK
DVVSDWLDO WUDQVIRUPDWLRQVREMHFWDQGVFHQHUHFRJQLWLRQ(YROXWLRQDU\VSHDNLQJ\RXQJHUIXQFWLRQVZRXOGWKHQ
VKDUHWKHVDPHVWUXFWXUDOFRQVWUDLQWVDVWKHRULJLQDOIXQFWLRQVDQGWKLVFRXOGSURYLGHDQH[SODQDWLRQIRUVRPH
FURVVGRPDLQLQWHUDFWLRQVDVZHOODVIRUZK\VRPHIXQFWLRQVDUHPRUHUHOHYDQWWRDSDUWLFXODUGRPDLQ
(GLWRULDO 
-RXUQDORI1XPHULFDO&RJQLWLRQ
9RO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$W D PRUH ILQHJUDLQHG OHYHO VRPH VNLOOV PLJKW EH PRUH UHOHYDQW IRU SDUWLFXODU QXPHULFDO WDVNV RU
UHSUHVHQWDWLRQVEXW OHVVVRIRURWKHUQXPHULFDOSURFHVVHV)RUH[DPSOHZRUNLQJPHPRU\FDSDFLW\ LQIOXHQFHV
FRPSOH[DGGLWLRQSDUWLFXODUO\ LI LW LQFOXGHVDFDUU\SURFHGXUHPRUHVWURQJO\ WKDQ LWGRHV WKH UHWULHYDORI URWH
OHDUQHGVLPSOHPXOWLSOLFDWLRQIDFWV)UVW	+LWFK,PER9DQGLHUHQGRQFN	'H5DPPHODHUH,PER
9DQGLHUHQGRQFN 	 9HUJDXZH  6HLW] 	 6FKXPDQQ+HQJVWHOHU  IRU FRPSDUDEOH FRQWULEXWLRQ RI
YHUEDODQGVSDWLDO:0WRVXEWUDFWLRQDQGPXOWLSOLFDWLRQVHH&DYGDURJOX	.QRSV
7KHSUHVHQWVSHFLDO LVVXHFRPSULVHVDUWLFOHV WKDWDGGUHVV WKHTXHVWLRQKRZQXPHULFDOSURFHVVHV LQWHUDFW
ZLWKGRPDLQJHQHUDO IDFWRUV IURPGLIIHUHQWDQJOHV7RSURYLGH WKH UHDGHUZLWKDQRYHUYLHZZHVXEVXPHG WKH
FRQWULEXWLRQVWR WKLVVSHFLDO LVVXHXQGHU WZRFRUHQXPHULFDOGRPDLQVZLWKVHYHUDOVXEGRPDLQVVHH)LJXUH
7DEOH DE WKDW DUH VXEMHFW WR GRPDLQJHQHUDO LQIOXHQFHV )LUVW D QXPEHU RI FRQWULEXWLRQV DGGUHVV WKH
TXHVWLRQKRZQXPEHUVLQWHUDFWZLWKVSDWLDOIDFWRUV7KLVLQFOXGHVWKHTXHVWLRQKRZWKHYLVXDOV\VWHPH[WUDFWV
QXPHURVLW\IURPDYLVXDOVFHQHZKHUHLWHPVDUHGLVWULEXWHGLQVSDFHKRZGLUHFWLRQDOPDSSLQJVRIQXPEHUVWR
VSDFH LQIOXHQFH DULWKPHWLF RSHUDWLRQV DQG KRZ WKH VSDWLDO OD\RXW RI WKH PHQWDO QXPEHU OLQH DIIHFWV ELQDU\
FKRLFHEHKDYLRUDQGZKHWKHUPRWRU WUDMHFWRULHVSURYLGHDGLUHFWDFFHVV WR WKLVPDSSLQJ6HFRQGDSUHVVLQJ
TXHVWLRQ LV ZKDW IDFWRUV GHWHUPLQH DQG SUHGLFW DULWKPHWLF XQGHUVWDQGLQJ DQG SHUIRUPDQFH 7KLV LV LPSRUWDQW
IURPD WKHRUHWLFDOSRLQWRIYLHZ WREHWWHUXQGHUVWDQG WKHFRJQLWLYHRUJDQL]DWLRQRIQXPHULFDOFRPSHWHQFLHV ,W
DOVR LVRI ODUJHSUDFWLFDO LPSRUWDQFHEHFDXVH LWFDQ LQIRUPSUDFWLWLRQHUVKRZ WRGHVLJQHGXFDWLRQDOFXUULFXODH
DQG UHPHG\ PHDVXUHV 7KLV VHFRQG WKHPH FRQWDLQV FRQWULEXWLRQV WKDW LQYHVWLJDWH SUHGLFWRUV RI PHQWDO
DULWKPHWLF IURP D GHYHORSPHQWDO SHUVSHFWLYH DV ZHOO DV LQ DGXOWV DQG VSHFLDO SRSXODWLRQV 7ZR VWXGLHV
VSHFLILFDOO\ DGGUHVV WKH TXHVWLRQ ZKDW IDFWRUV DUH EHVW WDUJHWHG LQ WUDLQLQJ PHDVXUHV LQ RUGHU WR LPSURYH
QXPHULFDOFRPSHWHQFLHVGRPDLQJHQHUDORUGRPDLQVSHFLILFIDFWRUV
7KHSUHVHQW UHVXOWVPDNH LW YHU\FOHDU WKDWPHQWDODULWKPHWLF LVVXEMHFW WR LQIOXHQFHV IURPDEURDGYDULHW\RI
GRPDLQJHQHUDO IDFWRUV 7KHVH LQFOXGH EXW DUH QRW OLPLWHG WR WKH IROORZLQJ PDWKHPDWLFDO ODQJXDJH VNLOOV
VXVWDLQHGDWWHQWLRQFRQFHSWXDOXQGHUVWDQGLQJDQGFUHDWLYLW\7KHLPSRUWDQFHRIZRUNLQJPHPRU\DSSHDUVWREH
SDUWLFXODUO\FRQWURYHUVLDOVLQFHVRPHILQGWKDWZRUNLQJPHPRU\WUDLQLQJGRHVQRWDIIHFWDULWKPHWLFSHUIRUPDQFH
ZKLOHRWKHUVUHSRUWLPSURYHGQXPHULFDOXQGHUVWDQGLQJDIWHUZRUNLQJPHPRU\WUDLQLQJ
$VFDQEHVHHQ IURP)LJXUH WKHUHDUHPDQ\GLIIHUHQWGRPDLQJHQHUDO IDFWRUVDQGGRPDLQVSHFLILF IDFWRUV
ZKLFK KDYH EHHQ DVVRFLDWHG ZLWK GLIIHUHQW VSDWLDOQXPHULFDO DQG DULWKPHWLF HIIHFWV DQG FDSDELOLWLHV ,Q 7DEOH
DEZHWULHGWRVXPPDUL]HWKHILQGLQJV7KHGRPDLQJHQHUDOIDFWRUVFDQEHIRXQGLQ7DEOHD7KHGRPDLQ
VSHFLILFIDFWRUVFDQEHIRXQGLQ7DEOHE7KHQXPHULFDODQGDULWKPHWLFHIIHFWVDQGFDSDELOLWLHVFDQEHIRXQGLQ
GLIIHUHQW FROXPQV 6R IRU H[DPSOH WKH VWXG\ E\ *LOPRUH HW DO  WKLV LVVXH LV ORFDWHG LQ WKH ZRUNLQJ
PHPRU\URZDQGWKHDULWKPHWLFFROXPQEHFDXVHWKHSDSHUE\*LOPRUHHWDOLQYHVWLJDWHGDPRQJRWKHUIDFWRUV
WKHLQIOXHQFHRIZRUNLQJPHPRU\RQDULWKPHWLF
7KHQDPHVRIWKHILUVWDXWKRUVRIWKHVWXGLHVDUHHLWKHUGHSLFWHGLQEROGRULQLWDOLFIRQW%ROGIRQWPHDQVWKDWWKLV
VWXG\IRXQGDQLQIOXHQFHZKLOHLWDOLFIRQWPHDQVWKLVVWXG\GLGQRWILQGDQLQIOXHQFH2IWHQWKHUHZHUHGLIIHUHQW
DQDO\VHV UHSRUWHG ZLWKLQ WKH VDPH SDSHU ,Q WKRVH FDVHV EROGLWDOLF LQ WKH WDEOH UHIHUV WR WKH PRVW FRPSOH[
DQDO\VLVUHVXOWVHJPXOWLSOHUHJUHVVLRQLQVWHDGRIUDZFRUUHODWLRQ6RLIDGRPDLQJHQHUDOIDFWRU;KDGDUDZ
FRUUHODWLRQZLWK WKH WDUJHWYDULDEOH HJDULWKPHWLFSHUIRUPDQFHEXWQR LQIOXHQFH LQ WKHPXOWLSOH UHJUHVVLRQ
EHFDXVH WKLV YDULDQFHFRXOGEHEHWWHUH[SODLQHGE\RWKHU YDULDEOHV LQ WKHVWXG\ WKHQ WKLV IDFWRU;ZRXOGEH
LWDOLFEHFDXVHLWGRHVQRWH[SODLQXQLTXHYDULDQFH
.QRSV1XHUN	*|EHO 
-RXUQDORI1XPHULFDO&RJQLWLRQ
9RO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:KDWFDQEHVHHQLPPHGLDWHO\IURPWKHRYHUYLHZLQ7DEOHDELVWKDW WKHUH LVDPL[WXUHRIEROGVLJQLILFDQW
LQIOXHQFHDQG LWDOLF QRVLJQLILFDQW LQIOXHQFH IRUYLUWXDOO\DOOYDULDEOHV LQYHVWLJDWHG LQRXUVSHFLDO LVVXH2IWHQ
WKHUHLVHYHQWKHVDPHVWXG\LQEROGDQGLWDOLFLQWKHVDPHFHOOEHFDXVHWKHUHZDVDQLQIOXHQFHRIDVSHFLILF
GRPDLQJHQHUDO IDFWRU ; LQ RQH FRQGLWLRQ RU IRU RQH RI VHYHUDO DJH JURXSV EXW QRW LQ DQRWKHU FRQGLWLRQ RU
DQRWKHUDJHJURXS6RPHWLPHVRXWFRPHVGHSHQGHGRQWKHWDUJHWYDULDEOH)RULQVWDQFH1HPDWLHWDOIRXQGDQ
LQIOXHQFH RI SODQQLQJ 7RZHU RI /RQGRQ EXW QRW RI VHOIFRQWURO RQ WKH DFFXUDF\ RI DULWKPHWLF KRZHYHU DQ
LQIOXHQFHRIVHOIFRQWUROEXWQRWRISODQQLQJRQUHVSRQVHWLPHVIRUDULWKPHWLF
$WWKLVSRLQWLWLVYHU\LPSRUWDQWWRQRWHWKDWWKLVGRHVQRWPHDQWKDWVWXGLHVZKLFKUHSRUWRSSRVLWHUHVXOWVLH
EROGDQGLWDOLFQDPHVLQWKHVDPHFHOODUHQHFHVVDULO\FRQWUDGLFWLQJHDFKRWKHU2QWKHFRQWUDU\WKHVWXGLHV
GLIIHU LQ PXOWLSOH DVSHFWV 7KH\ RIWHQ XVH GLIIHUHQW RSHUDWLRQDOLVDWLRQV RI WKH XQGHUO\LQJ FRQVWUXFWV FRQVLGHU
GLIIHUHQWFRYDULDWHVLQWKHDQDO\VHVXVHGLIIHUHQWSDUDGLJPVVWLPXOLDQGHIIHFWVIRUWKHWREHSUHGLFWHGWDUJHW
YDULDEOHV LQYHVWLJDWH GLIIHUHQW DJH JURXSV HPSOR\ GLIIHUHQW GHVLJQV HJ H[SHULPHQWDO FRUUHODWLRQDO
LQWHUYHQWLRQVDQGGLIIHUHQWXQLDQGPXOWLYDULDWHDQDO\VHV LQVXP WKH\UHIOHFW WKHYDULHW\SUHVHQW LQ WKH ILHOG
VWXG\LQJGRPDLQJHQHUDODQGGRPDLQVSHFLILFLQIOXHQFHVRQQXPHULFDOSURFHVVLQJ:HZLOOGLVFXVVWKLVLQPRUH
GHWDLO ODWHU +RZHYHU ZKDW FDQ EH VDLG DIWHU D VKRUW LQVSHFWLRQ RI 7DEOH DE LV WKDW WKH UHVXOW DERXW WKH
LQIOXHQFHRIDSDUWLFXODUGRPDLQJHQHUDO IDFWRU LQRQHSDUDGLJPZLWKRQH W\SHRIVWLPXOLRUHIIHFWRI LQWHUHVW
ZLWKDSDUWLFXODUFKRLFHRIWDUJHWYDULDEOHVIRUDSDUWLFXODUDJHJURXSLQDSDUWLFXODUGHVLJQDQGZLWKDSDUWLFXODU
DQDO\VLVFDQKDUGO\EHJHQHUDOL]HGWRWKHILHOGDVVXFK5DWKHUZHQHHGWKHIXOOSLFWXUHDQGWKHIXOOYDULHW\RI
WKHVH PDQLSXODWLRQV WR DUULYH DW D PRUH FRPSOHWH SLFWXUH RI WKH LQIOXHQFH RI GRPDLQVSHFLILF DQG GRPDLQ
JHQHUDOIDFWRUVRQQXPHULFDOFRJQLWLRQ
$OWKRXJK7DEOHDEPD\VHHPTXLWHFRPSOH[DWILUVWVLJKWLWUHIOHFWVRIFRXUVHDPDMRULQIRUPDWLRQUHGXFWLRQ
RI WKH VLQJOH VWXGLHV WRSURYLGHD URXJKRYHUYLHZ$VDOZD\V IRU VXFK LQIRUPDWLRQ UHGXFWLRQ VRPHFRQVWUXFW
QDPHVIRUGRPDLQJHQHUDODQGGRPDLQVSHFLILFIDFWRUVFDQEHFRQWURYHUVLDO(YHQPRUHLPSRUWDQWO\IRUVRPH
FDVHVLWFDQEHGLVFXVVHGLQZKLFKFHOOWKH\VKRXOGEHORFDWHGRUQRWDQGHYHQLIWKHQDPHVKRXOGEHLQEROGRU
LWDOLFRUERWKHVSHFLDOO\ LIPXOWLSOHDQDO\VHVDUHUXQDVIRU LQVWDQFHLQWKHSDSHUE\3XUSXUDHWDOWKLV
LVVXH 7R JHW IXOO LQVLJKW ZH RI FRXUVH UHFRPPHQG UHDGLQJ WKH SDSHUV +RZHYHU LQ WKH IROORZLQJ ZH ZLOO
EULHIO\ VXPPDUL]H WKH PDMRU ILQGLQJV RI WKH FRQWULEXWLRQV LQ D PRUH GHWDLOHG ZD\ WKDQ LQ 7DEOH DE 7KH
RUJDQL]DWLRQ IROORZV WKHDERYHGHVFULEHGPDMRUGRPDLQV LQQXPHULFDO FRJQLWLRQ DVXVHG LQ 7DEOHDEDQG
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
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7DEOHD
'RPDLQ*HQHUDO,QIOXHQFHVRQ1XPHULFDO3URFHVVLQJDQG$ULWKPHWLF5HSRUWHGLQWKH6WXGLHVLQ7KLV6SHFLDO,VVXH
'RPDLQJHQHUDOLQIOXHQFH
1XPHULFDODQGDULWKPHWLFHIIHFWFDSDELOLW\
([WHQVLRQ
$SSUR[LPDWH
([WHQVLRQ
([DFW
'LUHFWLRQ
,PSOLFLW
&DUGLQDO
'LUHFWLRQ
,PSOLFLW
2SHUDWLRQV $ULWKPHWLF
1XPHULFDO
,GHQWLILFDWLRQ &RXQWLQJ
$UDELF
0DJQLWXGH
&RPSDULVRQ
:RUNLQJ0HPRU\ +RQRUp 5DPDQL
+RQRUp
*LOPRUH
.URHVEHUJHQ
1HPDWLJ
3XUSXUD
+RQRUp
1HPDWL
3XUSXUD
5DPDQL
5DPDQL +RQRUp +RQRUp
([HFXWLYH)XQFWLRQV 1HPDWLJ
3XUSXUD
1HPDWL
3XUSXUD
,QWHOOLJHQFH &RUQX .URHVEHUJHQ
&RUQX
$WWHQWLRQ .DW]
0F&ULQN
.DW]G
$VKNHQD]L
9LVXR6SDWLDO3URFHVVLQJ $QRELOH
&UROOHQD
&RUQX
&UROOHQ
&UROOHQ
*HRUJHVE
*HRUJHV
&RUQX
&UROOHQ
9LVXR0RWRU,QWHJUDWLRQ &RUQX &RUQX
/DQJXDJH $VKNHQD]L
3XUSXUD
3XUSXUD
0DWKHPDWLFDO/DQJXDJHF 3XUSXUD
2UGLQDOLW\QRQQXPHULFDO 6FKU|GHUI
3URFHVVLQJ3HUFHSWXDO6SHHG $VKNHQD]L
3XUSXUD
)DFH5HFRJQLWLRQ $ORQVR'LD]
6HOI&RQWURO 1HPDWLJ
1HPDWL
6HOI5HJXODWLRQ 1HPDWL
6RFLDO3RZHU +XEHUH
+XEHU
&UHDWLYLW\ .URHVEHUJHQ
6RFLR(FRQRPLF6WDWXV 3XUSXUD
1RWH6WXGLHVUHIHUHQFHGE\ILUVWDXWKRU%ROGUHIHUHQFH6LJQLILFDQWSUHGLFWLRQLQIOXHQFHLQWHUYHQWLRQHIIHFWDQDORJRXVHIIHFWZKHQRWKHU
YDULDEOHVLQWKHVWXG\ZHUHFRQVLGHUHGLWDOLFUHIHUHQFH1RSUHGLFWLRQLQIOXHQFHLQWHUYHQWLRQHIIHFWDQDORJRXVHIIHFWZKHQRWKHUYDULDEOHV
LQWKHVWXG\ZHUHFRQVLGHUHG:KHQVHYHUDOPRGHOVZHUHFRPSXWHGZHFKRVHWKHEHVWPRGHOLQWKHPDQXVFULSWHJPRVWYDULDQFH
H[SODLQHGEHVWILW2WKHUPRGHOVPD\FRPHWRGLIIHUHQWUHVXOWV
D1RWHWKDW&UROOHQHWDOLVDUHYLHZRIH[LVWLQJVWXGLHVQRWSUHVHQWLQJQHZHPSLULFDOGDWD7KHUHIRUHSDUHQWKHVHVZHUHXVHG
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E*HRUJHVHWDOH[DPLQHGFRUUHODWLRQVUHJUHVVLRQVPRGHUDWLRQV2QHVLJQLILFDQWUDZFRUUHODWLRQGLVDSSHDUHGLQUHJUHVVLRQDQGPRGHUDWLRQ
DQDO\VLV,QRQHPRGHUDWLRQDQDO\VLVDQLQWHUDFWLRQEHWZHHQ61$5&DQGDULWKPHWLFSUHYDLOHGEXWDULWKPHWLFLWVHOIGLGQRWSUHGLFW61$5&
F3XUSXUDHWDO0DWKHPDWLFDOODQJXDJHKDVEHHQFODVVLILHGLQWKLVVWXG\DVDGRPDLQJHQHUDOYDULDEOHEXWLWVKRXOGEHQRWHGWKDWLWDOVR
KLJKO\RYHUODSVZLWKGRPDLQVSHFLILFVNLOOVDVLWLVFRPSULVHGRIFRQWHQWVSHFLILFODQJXDJH
G.DW]HWDOIRXQGDWWHQWLRQFRUUHODWHGZLWK20HIIHFWVLQWKHQRQV\PEROLFEXWQRWLQWKHV\PEROLFFRQGLWLRQ
H+XEHUHWDOIRXQGDQLQIOXHQFHRIVRFLDOSRZHULQDQXPEHUOLQHOHQJWKHVWLPDWLRQWDVNLQWKHLQFUHDVHFRQGLWLRQEXWQRWLQWKHGHFUHDVH
FRQGLWLRQ
I6FKU|GHUHWDOIRXQGQRQVLJQLILFDQWFRUUHODWLRQVRIQRQQXPHULFDOZHHNGD\VDQGQXPHULFDO61$5&LQWKUHHRIIRXUDQDO\VHV,QWKH
UHPDLQLQJDQDO\VLVWKH\REVHUYHGS ZKLFKZRXOGEHVLJQLILFDQWZKHQWHVWHGRQHVLGHG
J,Q1HPDWLHWDO
VSDSHU3ODQQLQJ7RZHURI/RQGRQSUHGLFWHGDFFXUDF\EXWQRW57ZKLOH6HOIFRQWUROSUHGLFWHG57EXWQRWDFFXUDF\
:RUNLQJPHPRU\ZDVQRWDVLJQLILFDQWSUHGLFWRULQWKHUHJUHVVLRQEXWZDVDSUHGLFWRULQWKHPHGLDWLRQDQDO\VLV
7DEOHE
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'RPDLQVSHFLILFLQIOXHQFH
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([WHQVLRQ
$SSUR[LPDWH
([WHQVLRQ
([DFW
'LUHFWLRQ
,PSOLFLW
&DUGLQDO
'LUHFWLRQ
,PSOLFLW
2SHUDWLRQV $ULWKPHWLF
1XPHULFDO
,GHQWLILFDWLRQ &RXQWLQJ
$UDELF
0DJQLWXGH
&RPSDULVRQ
([WHQVLRQ$SSUR[LPDWH 3XUSXUDE
.URHVEHUJHQ
3XUSXUD
([WHQVLRQ([DFW .URHVEHUJHQ
'LUHFWLRQ,PSOLFLW&DUGLQDO *HRUJHVD
$ULWKPHWLF3HUIRUPDQFH *HRUJHVD
&RXQWLQJ$ELOLWLHV &RUQX &RUQX
.QRZOHGJHRI$UDELF1XPEHUV &RUQX &RUQX
3URFHGXUDO6NLOOV *LOPRUH
&RQFHSWXDO.QRZOHGJH 5DPDQL *LOPRUH
5DPDQL
5DPDQL
2UGHULQJ 0DFFKL&DVVLDF
0DFFKL&DVVLD
6\PEROLF0DJQLWXGH&RPSDULVRQ .URHVEHUJHQ
1RWH6WXGLHVUHIHUHQFHGE\ILUVWDXWKRU%ROGUHIHUHQFH6LJQLILFDQWSUHGLFWLRQLQIOXHQFHLQWHUYHQWLRQHIIHFWDQDORJRXVHIIHFWZKHQRWKHU
YDULDEOHVLQWKHVWXG\ZHUHFRQVLGHUHGLWDOLFUHIHUHQFH1RSUHGLFWLRQLQIOXHQFHLQWHUYHQWLRQHIIHFWDQDORJRXVHIIHFWZKHQRWKHUYDULDEOHV
LQWKHVWXG\ZHUHFRQVLGHUHG:KHQVHYHUDOPRGHOVZHUHFRPSXWHGZHFKRVHWKHEHVWPRGHOLQWKHPDQXVFULSWHJPRVWYDULDQFH
H[SODLQHGEHVWILW2WKHUPRGHOVPD\FRPHWRGLIIHUHQWUHVXOWV
D*HRUJHVHWDOH[DPLQHGFRUUHODWLRQVUHJUHVVLRQVPRGHUDWLRQV2QHVLJQLILFDQWUDZFRUUHODWLRQGLVDSSHDUHGLQUHJUHVVLRQDQGPRGHUDWLRQ
DQDO\VLV,QRQHPRGHUDWLRQDQDO\VLVDQLQWHUDFWLRQEHWZHHQ61$5&DQGDULWKPHWLFSUHYDLOHGEXWDULWKPHWLFLWVHOIGLGQRWSUHGLFW61$5&
E3XUSXUDHWDOSUHVHQWVGLIIHUHQWUHVSRQVHFDUWWUHHDQDO\VHVIRUGLIIHUHQWDJHJURXSVDQGIRUKLJKDQGORZSHUIRUPDQFHSUHGLFWLRQ2QO\
PDWKHPDWLFDOODQJXDJHZDVDOPRVWFRQVLVWHQWO\SUHGLFWLYHLQDOODQDO\VHV
F7KH20PRGXODWLRQZDVDEVHQWIRUVL]HRUGHULQJEXWSUHVHQWIRURUGHULQJV\PEROLFDQGQRQV\PEROLFVHTXHQFHV
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2QWKH,QIOXHQFHRI6SDWLDO)DFWRUVDQGWKH$VVRFLDWLRQ%HWZHHQ
1XPEHUVDQG6SDFH
7KHPHWDSKRURIWKHPHQWDOQXPEHUOLQH01/DVSDWLDOO\RUGHUHGUHSUHVHQWDWLRQRIQXPHULFDOPDJQLWXGHLV
RIWHQXVHGWRGHVFULEHWKHPHQWDOUHSUHVHQWDWLRQRIFDUGLQDOYDOXHVDQGWKHLQWHUDFWLRQEHWZHHQUHSUHVHQWDWLRQV
RIQXPEHUDQGVSDFHKDVEHHQDQDFWLYHUHVHDUFKDUHDIRUGHFDGHVQRZ+XEEDUG3LD]]D3LQHO	'HKDHQH
 9DQ 'LMFN *LQVEXUJ *LUHOOL 	 *HYHUV  5HFHQWO\ D WD[RQRP\ RI VSDWLDOQXPHULFDO DVVRFLDWLRQV
61$V &LSRUD 6FKURHGHU 6ROWDQORX 	 1XHUN LQ SUHVV KDV EHHQ SURSRVHG WKDW LV KHOSIXO LQ WKH FXUUHQW
FRQWH[W WR VLWXDWH WKH GLIIHUHQW FRQWULEXWLRQV WR WKLV VSHFLDO LVVXH 7KH FHQWUDO GLVWLQFWLRQ LQ WKLV WD[RQRP\ LV
EDVHG RQ QRQGLUHFWLRQDO KHQFHIRUWK FDOOHG H[WHQVLRQV YV GLUHFWLRQDO DVVRFLDWLRQV EHWZHHQ QXPHULFDO DQG
SK\VLFDOVSDFH:KLOHDQH[WHQVLRQGHVFULEHVFHUWDLQVSDWLDOTXDOLWLHVRIDQREMHFW HJ[ LVZLGHDQGKLJK
GLUHFWLRQDOLW\ LV WRSRORJLFDO LQ QDWXUH EHFDXVH LW RQO\ UHIHUV WR DQ REMHFW¶V ORFDWLRQ ZLWKLQ FHUWDLQ UHIHUHQFH
IUDPHVHJ[VWDQGVWRWKHOHIWRI\:LWKLQQRQGLUHFWLRQDO61$VDGLVWLQFWLRQLVPDGHEHWZHHQHIIHFWVEDVHG
RQVSDWLDODQGQXPHULFDOFDUGLQDOVL]HVRQWKHRQHKDQGDQGWKRVHEDVHGRQVSDWLDODQGQXPHULFDO LQWHUYDOV
LH GLVWLQJXLVKHG SDUWV RI WKH SK\VLFDO RU QXPHULFDO ZKROH RQ WKH RWKHU :LWKLQ GLUHFWLRQDO 61$V LPSOLFLW
DFWLYDWLRQ RI GLUHFWLRQDO UHSUHVHQWDWLRQ HJ LQ D SDULW\ MXGJPHQW WDVN LV GLVWLQJXLVKHG IURP DQ H[SOLFLW RQH
HJFRXQWLQJRIVSDWLDOO\DOLJQHGREMHFWV:LWKLQHDFKRIWKHVHVXEFDWHJRULHVRIGLUHFWLRQDO61$VWKHFRGLQJ
RIFDUGLQDOLW\RUGLQDOLW\DQGIXQFWLRQVIRUPVHSDUDWH61$LQVWDQFHV
$FFRUGLQJ WR WKLV WD[RQRP\ WKHDSSUR[LPDWHQXPEHUV\VWHPFDQEHFDWHJRULVHGDVDQH[WHQVLYH61$VLQFH
WKHDFWLYDWLRQRIDQDSSUR[LPDWHQXPHURVLW\ LV FRQFHSWXDOLVHGDVDQDFWLYDWLRQRIDPDJQLWXGH UDQJHRQ WKH
01/ZLWKWKHSHDNDFWLYDWLRQUHSUHVHQWLQJWKHPRVWSUREDEOHRXWSXW WRRWKHUFRJQLWLYHV\VWHPV$FFRUGLQJWR
WKHQXPEHUVHQVHK\SRWKHVLVQXPHULFDOLQIRUPDWLRQLVLQWHUQDOO\UHSUHVHQWHGE\DQDQDORJXHPDJQLWXGHFRGH
LQDQDSSUR[LPDWHPDQQHU WKDW DOORZV IRU DQXPHULFDO HVWLPDWLRQRI D VHW RI LWHPV HJ D VHW RI GRWV7KH
DQDORJXHPDJQLWXGHFRGHLVLQYDULDQWWRLQSXWPRGDOLW\IRUPDWDQGWRQRQQXPHULFDOVWLPXOXVDVSHFWVVXFKDV
GHQVLW\ RU WKH RYHUDOO VXUIDFH FRYHUHG E\ WKH LWHPV $FFRUGLQJ WR WKLV DSSURDFK QXPHURVLW\ LV D SULQFLSDO
IHDWXUH RI RXU HQYLURQPHQW WKDW FDQ EH GLUHFWO\ VHQVHG FRPSDUDEOH WR FRORU FRQWUDVW RU EULJKWQHVV $
FRQFXUUHQWPRGHOSURSRVHV WKDWQXPHURVLW\ LVGHULYHG LQGLUHFWO\ IURPQRQQXPHULFDOVWLPXOXVGLPHQVLRQVXFK
DVGHQVLW\IRUH[DPSOH0RUJDQ5DSKDHO7LEEHU	'DNLQVHHDOVR*HYHUV&RKHQ.DGRVK	*HEXLV

$QRELOH&LFFKLQL3RPqDQG%XUUWKLVLVVXHWHVWHGDVWUDLJKWIRUZDUGSUHGLFWLRQRIWKHLQGLUHFWPRGHO
:KHQFRQQHFWLQJLQGLYLGXDOLWHPVQXPHURVLW\HVWLPDWHVVKRXOGLQFUHDVHGXHWRPRUHWH[WXUHLQIRUPDWLRQLQWKH
KLJKIUHTXHQF\UDQJH&RQWUDU\WRWKLVSUHGLFWLRQWKHFXUUHQWUHVXOWVUHYHDOUHGXFHGHVWLPDWHVDIWHUFRQQHFWLQJ
LQGLYLGXDO LWHPV LQDPHGLXPQXPHULFDO UDQJH:KHQ LQFUHDVLQJ WKHQXPEHURI LWHPVKRZHYHU LQGLYLGXDWLRQ
EHFRPHVPRUHDQGPRUHGLIILFXOWDQGWH[WXUHGHQVLW\PHFKDQLVPVFRPHLQWRSOD\7KLVHIIHFWLVDFFHQWXDWHGE\
FRQQHFWLQJ LQGLYLGXDO LWHPV7KHUHVXOWVVXSSRUW WKH LGHDWKDWDSSUR[LPDWHQXPHURVLW\HVWLPDWLRQ LVJRYHUQHG
E\ WKUHHGLIIHUHQW UHJLPHVDVXELWL]LQJUHJLPHIRUYHU\VPDOOTXDQWLWLHV IURPRQH WRDERXW IRXUDQHVWLPDWLRQ
UHJLPHZKHUHLQGLYLGXDOLWHPVFDQEHVHJUHJDWHGDQGDWH[WXUHGHQVLW\UHJLPHZKHQWKHLWHPVLQDVHWJHWWRR
FURZGHG
+XEHU %ORHFKOH 'DFNHUPDQQ 6FKROO 6DVVHQEHUJ DQG 0RHOOHU  WKLV LVVXH WHVWHG ZKHWKHU VL]H
HVWLPDWLRQVDUHLQIOXHQFHGE\VRFLDOIDFWRUV6LQFHSDUWLFLSDQWVZHUHDVNHGWRDGMXVWWKHOHQJWKRIDOLQHLQRUGHU
.QRSV1XHUN	*|EHO 
-RXUQDORI1XPHULFDO&RJQLWLRQ
9RO±
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WR UHSUHVHQW SUHYLRXVO\ SUHVHQWHG $UDELF GLJLWV WKLV IDOOV LQ WKH FDWHJRU\ RI H[WHQVLYH 61$V ZLWK FDUGLQDO
PDJQLWXGHV3DUWLFLSDQWVZKRKDGSUHYLRXVO\EHHQDVVRFLDWHGZLWKORZVRFLDOSRZHURYHUHVWLPDWHGOLQHOHQJWK
FRPSDUHG WRD FRQWURO JURXSZLWKRXW VRFLDO SRZHUPDQLSXODWLRQ ,Q FRQWUDVW SDUWLFLSDQWVZKRKDGSUHYLRXVO\
EHHQDVVRFLDWHGZLWKKLJKVRFLDOSRZHUZHUHPRUHDFFXUDWHLQWKHLUHVWLPDWHV7RJHWKHUWKLVSDWWHUQRIUHVXOWV
PD\EHWKHUHVXOWRIGLIIHUHQWLDOO\H[SHULHQFHGWDVNGHPDQGVVXFKWKDWKLJKSHUFHLYHGWDVNGHPDQGLQWKHORZ
VRFLDOSRZHUJURXS OHGWRRYHUHVWLPDWLRQ2QDPRUHJHQHUDOQRWH WKHVHUHVXOWVSURYLGHVXSSRUW IRU WKH LGHD
WKDWSHUFHLYHGVRFLDOSRZHULQIOXHQFHVKRZZHSHUFHLYHWKHZRUOG
:KHQ WKHDVVRFLDWLRQEHWZHHQQXPEHUVDQGVSDFHHQWDLOV WKH UHODWLYHSRVLWLRQRIRQHREMHFWZLWK UHVSHFW WR
DQRWKHU&LSRUDDQGFROOHDJXHVLQSUHVVVSHDNRIGLUHFWLRQDO61$V,QDSDUDGLJPZKHUHWKHVHDVVRFLDWLRQV
UHPDLQLPSOLFLW6FKURHGHU1XHUNDQG3OHZQLDEWKLVLVVXHH[DPLQHWKHUHODWLRQEHWZHHQQXPEHUVDQG
VSDFHE\DVNLQJZKHWKHURUQRWRUGLQDO MXGJPHQWVRIQXPHULFDODQGRUGHUHGVHTXHQFHVVXFKDVGD\VRI WKH
ZHHNVKDUHDFRPPRQPHWULF%\DQDO\VLQJLQGLYLGXDOGLIIHUHQFHV6FKURHGHUDQGFROOHDJXHVGLGQRWREVHUYH
VWURQJHYLGHQFHIRUDFRPPRQFRQVWUXFW5DWKHUWKHFRUUHODWLRQVEHWZHHQFRUUHVSRQGLQJ61$5&FRHIILFLHQWV
ZHUH RYHUDOO ORZ DQG HYHQ YDQLVKHG DIWHU VWDQGDUGLVDWLRQ )URP D SV\FKRPHWULF SRLQW RI YLHZ WKLV YHU\ ORZ
FRQVWUXFWYDOLGLW\VXJJHVWVWKDWWKHLGHDWKDWGLIIHUHQW61$IRURUGLQDODQGFDUGLQDOPHWULFVGRQRWUHO\RQRQH
DQG WKH VDPH XQGHUO\LQJ FRQVWUXFW *HRUJHV +RIIPDQQ DQG 6FKLOW]  WKLV LVVXH GLUHFWO\ DGGUHVV WKH
TXHVWLRQZKHWKHU LPSOLFLWDQGH[SOLFLW61$VDULVH IURPDVLQJOHSUHGRPLQDQWDFFRXQWRUZKHWKHU WDVNVSHFLILF
FRGLQJ PHFKDQLVPV XQGHUOLH WKHVH 61$V 7KH\ WRRN WKH 61$5& HIIHFW VSDWLDO QXPHULFDO DVVRFLDWLRQ RI
UHVSRQVH FRGHV 'HKDHQH %RVVLQL 	 *LUDX[  LQ D SDULW\ MXGJPHQW WDVN LPSOLFLW DQG D PDJQLWXGH
FRPSDULVRQWDVNH[SOLFLWDVDWHVWEHG1RFRUUHODWLRQEHWZHHQWKH61$VIURPWKHVHSDUDGLJPVZDVREVHUYHG
$GGLWLRQDOO\WKHLPSOLFLWDQGH[SOLFLW61$VZHUHSUHGLFWHGE\GLIIHUHQWYDULDEOHVQDPHO\DULWKPHWLFSHUIRUPDQFH
DQGYLVXDOL]DWLRQSURILOHUHVSHFWLYHO\7KHDXWKRUVFRQFOXGHWKDWYLVXRVSDWLDOFRGLQJPHFKDQLVPVFRQWULEXWHWR
H[SOLFLW 61$V RQO\ KHQFH VXSSRUWLQJ WKH GLVWLQFWLRQ EHWZHHQ WKHVH 61$V DV SURSRVHG LQ WKH WD[RQRP\ RI
&LSRUDDQGFROOHDJXHVLQSUHVV
:KLOH WKHUH LV QR GRXEW WKDW UHSUHVHQWDWLRQV RI QXPEHU DQG VSDFH LQWHUDFW RQH TXHVWLRQ WKDW UHPDLQV
FRQWURYHUVLDOLVKRZWKHVSDWLDOOD\RXWRIWKHK\SRWKHVL]HG01/FDQEHDVVHVVHGEHVW7KDWLVZKDWSDUDGLJP
FDQ EH XVHG WR REWDLQ WKH EHVW SRVVLEOH PHDVXUH RI WKH 01/ PHWULFV" 6LQFH WKH 61$5& HIIHFW FDQ EH
H[SODLQHGE\DWOHDVWILYHDOWHUQDWLYHQRWQHFHVVDULO\VSDWLDODFFRXQWVIRUDQRYHUYLHZVHH6FKURHGHU1XHUN	
3OHZQLD D )LJXUH  UHVHDUFKHUV UHFHQWO\ VKLIWHG WR DOWHUQDWLYH SDUDGLJPV ,Q RQH VXFK DSSURDFK WKH
UHDFKWUDMHFWRULHVDUHUHFRUGHGDQGWKHGHYLDWLRQVEHWZHHQGLIIHUHQWFRQGLWLRQVDUHVRPHWLPHVDQDO\]HGDVDQ
LQGH[ IRUDSHQHWUDWLRQRI WKHXQGHUO\LQJFRJQLWLYH UHSUHVHQWDWLRQ6RQJDQG1DND\DPD  IRUH[DPSOH
IRXQG WKDW LQ D QXPEHU FRPSDULVRQ WDVN PDQXDO PRYHPHQW WUDMHFWRULHV GHYLDWHG PRUH ZLWK ODUJHU QXPHULFDO
GLVWDQFHWRWKHUHIHUHQFHQXPEHUFRPSDUHGWRVPDOOHUQXPHULFDOGLVWDQFHV7KHVHUHVXOWVZHUHLQWHUSUHWHGDV
³GLUHFW HYLGHQFH IRU D VSDWLDO QXPEHU UHSUHVHQWDWLRQ´ S  2Q D PRUH JHQHUDO QRWH WKHVH UHVXOWV DUH
WKRXJKW WR UHYHDO ³LQIRUPDWLRQ DERXW LQWHUQDO VWDWHV DV WKH\ XQIROG RYHU WLPH´ S  +HQFH WKH DXWKRUV
DVVXPHDGLUHFWPDSSLQJEHWZHHQLQWHUQDOUHSUHVHQWDWLRQVDQGWKHVSDWLDOOD\RXWRIWKHUHDFK
$OWHUQDWLYHO\ RQH PD\ FRQFHLYH RI UHDFK WUDMHFWRULHV DV EHLQJ PRGXODWHG E\ WKH DPRXQW RI UHVSRQVH
FRPSHWLWLRQ7KDWLVUHDFKWUDMHFWRULHVWRHLWKHURIVHYHUDODQGVLPXOWDQHRXVO\FRPSHWLQJWDUJHWVPD\UHIOHFWWKH
FRQILGHQFH LQ WKHSDUWLFXODU FKRLFHPDGHZKLFK LQ WXUQFDQEHXQGHUVWRRGDV WKHGLIIHUHQFH LQDFFXPXODWHG
HYLGHQFHIRUWKHSUHVHQWRSWLRQV$ORQVR'LD]*DIILQ&DKQ0DKRQDQG&DQWORQWKLVLVVXHWHVWHGWKHVH
WZRK\SRWKHVHVXVLQJD$UDELFQXPHUDOVDQGEIDFLDOH[SUHVVLRQV7KHDXWKRUVIRXQGWKDWUHDFKWUDMHFWRULHV
(GLWRULDO 
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ZHUHHTXDOO\VHQVLWLYH WRVWLPXOXVVLPLODULW\ LHQXPHULFDOGLVWDQFHRUVLPLODULW\RI IDFLDOH[SUHVVLRQV7KHVH
UHVXOWV VXSSRUW WKHGRPDLQJHQHUDO UHVSRQVHFRPSHWLWLRQDFFRXQWDQGFDVW VRPHGRXEWRQ WKH LGHD WKDW WKH
IHDWXUHVRI WKH LQWHUQDO DQGPRVWO\XQFRQVFLRXVPHQWDOPDJQLWXGH UHSUHVHQWDWLRQDUHGLUHFWO\PDSSHGRQWR
H[WHUQDOVSDFHDQGPRYHPHQWVWKHUHLQ
,W EHFRPHV FOHDU WKDW ZH DUH VWLOO DW WKH YHU\ EHJLQQLQJ RI RXU XQGHUVWDQGLQJ RI WKH FRQWULEXWLRQ RI GRPDLQ
JHQHUDO DQG GRPDLQVSHFLILF LQIOXHQFHV WR GLUHFWLRQDO VSDFHQXPEHU DVVRFLDWLRQV :KLOH VRPH SDSHUV LQ RXU
VSHFLDOLVVXHVXJJHVWWKDWQXPHULFDOUHSUHVHQWDWLRQVDUHSDUWRIRQHFRPPRQDQGPXFKPRUHJHQHUDOPHQWDO
PDJQLWXGH UHSUHVHQWDWLRQ RWKHUV VXJJHVW WKDW HYHQ ZLWKLQ WKH QXPHULFDO GRPDLQ FDUGLQDO DQG RUGLQDO
DVVRFLDWLRQV RU H[SOLFLW DQG LPSOLFLW PDJQLWXGH DVVRFLDWLRQV DUH QRW SDUW RI RQH FRPPRQ FRQVWUXFW &OHDUO\
WKHUHLVVWLOOPXFKZRUNDKHDGWREXLOGDIUDPHZRUNZKLFKLQFRUSRUDWHVDOOWKHVHILQGLQJV
7KH FRPELQDWLRQ RI QXPHULFDO LQIRUPDWLRQ LV WKRXJKW WR UHSUHVHQW D GLUHFWLRQDO 61$ ZLWK LPSOLFLW FRGLQJ RI
DULWKPHWLF IXQFWLRQV UDWKHU WKDQ PDJQLWXGHV RU RUGLQDO VHTXHQFHV DV LQ WKH SDUDJUDSKV DERYH &RPELQLQJ
QXPHULFDOTXDQWLWLHVGXULQJPHQWDODULWKPHWLFLVEHOLHYHGWREHLQIOXHQFHGE\HOHPHQWDU\SHUFHSWXDORSHUDWLRQV
VXFKDVDWWHQWLRQDOVKLIWV )LVFKHU	.QRSV.QRSV7KLULRQ+XEEDUG0LFKHO	'HKDHQH7KLV
PD\XQGHUOLHDSDUWLFXODUELDVGXULQJDGGLWLRQDQGVXEWUDFWLRQFDOOHG WKHRSHUDWLRQDOPRPHQWXPHIIHFW 20
20 GHVFULEHV WKH SKHQRPHQRQ WKDW SDUWLFLSDQWV WHQG WR RYHUHVWLPDWH WKH UHVXOWV RI DGGLWLRQ SUREOHPV ZKLOH
XQGHUHVWLPDWLQJ VXEWUDFWLRQ SUREOHPV 0F&ULQN 'HKDHQH 	 'HKDHQH/DPEHUW]  'XULQJ WKH
FRPSXWDWLRQRIWKHRXWFRPHSDUWLFLSDQWVDUHWKRXJKWWRDFWLYDWHDQGDWWHQGGLIIHUHQWSRVLWLRQVRQWKH01/WKDW
LVWKH\PRYHDORQJWKH01/7KH20LVWKRXJKWWRUHIOHFWDFHUWDLQRYHUDQGXQGHUVKRRWRIPRYHPHQWFDXVHG
E\DWWHQWLRQDOVKLIWV0F&ULQNDQG+XEEDUGWKLVLVVXHLQYHVWLJDWHZKHWKHUWKH20HIIHFWLVPRGXODWHGE\
WKHRYHUDOO DPRXQW RI DYDLODEOHDWWHQWLRQDO UHVRXUFHV7KHDXWKRUV IRXQG WKDW WKH20HIIHFW LQFUHDVHGZKHQ
DYDLODEOHDWWHQWLRQDOUHVRXUFHVZHUHOLPLWHGE\GLYLGLQJDWWHQWLRQEHWZHHQWZRFRQFXUUHQWWDVNV7KH\FRQFOXGH
WKDWWKHLQFUHDVHRI20UHVXOWVIURPDKHLJKWHQHGXVHRIDULWKPHWLFKHXULVWLFVVXFKDVµDGGLWLRQPHDQVODUJHU¶
ZKLFK KDYH ORQJ EHHQ NQRZQ LQ WKH KLVWRU\ RI ZRUG SUREOHPV DV WKH VR FDOOHG VHPDQWLF FRQVLVWHQF\ HIIHFWV
HJ'DURF]\:ROVND0HXUHUV	1XHUNIRUDUHYLHZ,QFRQWUDVW.DW]+RHVWHUH\DQG.QRSV
WKLVLVVXHIRXQGWKDWWKHRSHUDWLRQDOPRPHQWXPLQQRQV\PEROLFPXOWLSOLFDWLRQDQGGLYLVLRQZDVFRUUHODWHGZLWK
UHRULHQWLQJ DWWHQWLRQ LQ D VDPSOH RI KHDOWK\ DGXOWV WKH KLJKHU WKH UHRULHQWDWLRQ FRVWV WKH VWURQJHU WKH 20
HIIHFW 7KHVH UHVXOWV SURYLGH IXUWKHU HYLGHQFH IRU D IXQFWLRQDO DVVRFLDWLRQ EHWZHHQ VSDWLDO DWWHQWLRQ DQG
DSSUR[LPDWHDULWKPHWLFDVVWLSXODWHGE\WKHDWWHQWLRQDOVKLIWVDFFRXQWRI207KHVHFRQIOLFWLQJUHVXOWVFDQEH
VHHQ DV VWDUWLQJ SRLQW IRU D PRUH VWUDWHJLF DQG MRLQW HIIRUW WR LQYHVWLJDWH KRZ GRPDLQJHQHUDO SURFHVVHV
FRQWULEXWHWRSDUWLFXODUHPSLULFDOSKHQRPHQD)LQDOO\0DFFKL&DVVLD%XOI0F&ULQNDQGGH+HYLDWKLV
LVVXH LQYHVWLJDWHG WKH GHYHORSPHQW DQG HPHUJHQFH RI 20 HIIHFWV LH ZKHWKHU PRQWKVROG LQIDQWV DUH
VXEMHFW WR 20OLNH HIIHFWV ,QIDQWV ZHUH KDELWXDWHG WR VHTXHQFHV RI REMHFWV WKDW FKDQJHG LQ RQH RU VHYHUDO
TXDQWLWDWLYH GLPHQVLRQ VXFK DV SK\VLFDO VL]H RU QXPHULFDO TXDQWLW\ $W WHVW LQIDQWV ZHUH SUHVHQWHG ZLWK
VHTXHQFHV WKDW FRQVLVWHG RI LWHPV WKDW ZHUH H[WUDSRODWLQJ WKH SUHYLRXVO\ KDELWXDWHG GLPHQVLRQDO VHTXHQFH
HJDVHTXHQFHZLWKREMHFWVRI LQFUHDVLQJVL]HZLWK LQGLYLGXDOVL]HVEHLQJ ODUJHU WKDQGXULQJKDELWXDWLRQRU
ZHQW DJDLQVW WKLV H[SHFWDWLRQ HJ D VHTXHQFH ZLWK REMHFWV RI LQFUHDVLQJ VL]H ZLWK LQGLYLGXDO VL]HV EHLQJ
VPDOOHU WKDQ GXULQJ KDELWXDWLRQ ,QIDQWV H[KLELWHG ORQJHU ORRNLQJ WLPHV LQGLFDWLQJ VXUSULVH GXH WR YLRODWHG
H[SHFWDWLRQV RQO\ ZKHQ WKH VHTXHQFHV FRPELQHG YLRODWLRQV RQ VHYHUDO GLPHQVLRQV VLPXOWDQHRXVO\ :KHQ
PDQLSXODWLQJRQO\SK\VLFDOVL]HRUQXPHULFDOTXDQWLW\QRFKDQJHLQORRNLQJWLPHZDVREVHUYHG7KHVHUHVXOWV
VXJJHVWWKDWLQIDQWV¶DWWHQWLRQLVJXLGHGWRZDUGVFRQFRUGDQWLQIRUPDWLRQIURPVHYHUDOGLPHQVLRQVZLWKLQDYLVXDO
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VFHQH$OWHUQDWLYHO\GLIIHUHQWGLPHQVLRQVPD\DFWWRJHWKHUDQGVHSDUDWHO\DGGWRWKHEXLOWXSRIH[SHFWDWLRQVLQ
WLPH
7RVXPXSWKHUHVXOWVVKRZWKDWQXPHULFDODQGVSDWLDOSURFHVVHVLQWHUDFWZLWKHDFKRWKHU<HWWKHVHVSDWLDO
QXPHULFDO DVVRFLDWLRQV DUH QRW D XQLWDU\ FRQVWUXFW :H QHHG WR GLIIHUHQWLDWH EHWZHHQ GLIIHUHQW UHJLPHV RI
QXPHURVLW\SHUFHSWLRQ VXELWL]LQJHVWLPDWLRQ WH[WXUHSHUFHSWLRQ WKDWDUHJRYHUQHGE\ WKHRYHUDOOQXPEHURI
LWHPV LQ D VFHQH DQG WKHLU VSDWLDO OD\RXW )XUWKHU WKH SURSRVHG WD[RQRP\ SURYLGHV D XVHIXO IUDPHZRUN WR
RUJDQL]H WKH GLIIHUHQW 61$V ,PSOLFLW GLUHFWLRQDO DVVRFLDWLRQV EHWZHHQ QXPEHU DQG VSDFH QHHG WR EH
GLVVRFLDWHG IURP H[SOLFLW RQHV DV VKRZQ IRU WKH 61$5& HIIHFW LQ SDULW\ DQG PDJQLWXGH MXGJPHQW WDVNV
UHVSHFWLYHO\ DQGGLIIHUHQWQXPHULFDO UHSUHVHQWDWLRQV VXFKDV FDUGLQDOLW\RURUGLQDOLW\QHHG WREHGLVVRFLDWHG
+RZHYHUQRWRQO\QXPHULFDODWWULEXWHVDUHDVVRFLDWHGZLWKVSDFHEXWDOVRQXPHULFDOIXQFWLRQV7KHRSHUDWLRQDO
PRPHQWXP HIIHFW SURYLGHV DQ H[FLWLQJ WHVW EHG IRU LQYHVWLJDWLQJ WKH LQWHUDFWLRQ EHWZHHQ QXPHULFDO IXQFWLRQV
HJDSSUR[LPDWHDULWKPHWLFDQGVSDWLDOFDSDFLWLHV
7R VXP XS WKLV VHFWLRQ ILUVW RXU VSHFLDO LVVXH VKRZV WKH QHHG IRU GLVWLQFWLRQV LQ WKH DVVRFLDWLRQV EHWZHHQ
GRPDLQVSHFLILF QXPEHU FDSDELOLWLHV FDUGLQDOLW\ RUGLQDOLW\ IXQFWLRQV LQ WKHLU UHODWLRQ ZLWK WKH PRUH GRPDLQ
JHQHUDO SURFHVVLQJ RI VSDFH 6HFRQG KRZHYHU WKLV VSHFLDO LVVXH DOVR VHHPV WR VXJJHVW WKDW WKH QXPEHU
PDJQLWXGHV\VWHPPD\EHSDUWRIDPRUHJHQHUDOPHQWDOPDJQLWXGHV\VWHPVHHIRUH[DPSOH:DOVK7R
LQWHJUDWHVXFKVHHPLQJO\GLYHUJLQJILQGLQJVLVDQLPSRUWDQWWDVNIRUWKHIXWXUH:HVXJJHVWWKDWWKHLQWHJUDWLRQ
DQGGLIIHUHQWLDWLRQRIVSDFHPDJQLWXGHDVVRFLDWLRQVPD\GHSHQGRQWDVNVDPSOHDJHH[SHULPHQWDOFRQWH[W
DQG WKH LQYROYHPHQW RI RWKHU GRPDLQJHQHUDO IDFWRUV 7R GLVWLQJXLVK WKH VLWXDWLRQV DQG SURFHVVHV LQ ZKLFK
61$VDUHUDWKHUSDUWRIDJHQHUDOPDJQLWXGHV\VWHPIURPWKRVHLQZKLFKZHQHHGIXUWKHUGLIIHUHQWLDWLRQHYHQ
ZLWKLQWKHQXPHULFDOGRPDLQUHPDLQVDFKDOOHQJHIRUIXWXUHUHVHDUFKDQGWKHRU\DQGPRGHOGHYHORSPHQW:H
KRSHWKDWWKHFXUUHQWVSHFLDOLVVXHKHOSVWRVHWWKHQHFHVVDU\FRQVWUDLQWVIRUWKLVHQGHDYRU)LQDOO\RXUVSHFLDO
LVVXH GUDZV DWWHQWLRQ WR RQH RI WKH PRVW FKDOOHQJLQJ LVVXHV LQ H[SHULPHQWDO SV\FKRORJ\ QDPHO\ WR FULWLFDOO\
TXHVWLRQ WR ZKDW H[WHQW WKH WDVNV DQG SDUDGLJPV ZH GHSOR\ DUH LQGHHG GLUHFW DQG YDOLG PHDVXUHV RI WKH
FRJQLWLYHSURFHVVHVZHDLPWRDVVHVV
3UHGLFWLQJDQG,PSURYLQJ$ULWKPHWLF
(DUO\ SUHGLFWLRQ RI DULWKPHWLF FDSDELOLWLHV E\ PRUH EDVLF GRPDLQVSHFLILF IDFWRUV HJ DSSUR[LPDWH QXPEHU
V\VWHP RU GRPDLQJHQHUDO IDFWRUV HJ ZRUNLQJ PHPRU\ KDV EHHQ D ORQJWLPH GUHDP RI FRJQLWLYH DQG
HGXFDWLRQDO UHVHDUFKHUV DQG SUDFWLWLRQHUV LQ DULWKPHWLF UHVHDUFK ,GHQWLI\LQJ VXFK EXLOGLQJ EORFNV DQG
FRUQHUVWRQHVRIDULWKPHWLFGHYHORSPHQWDQGIXQFWLRQLQJZRXOGKDYHLPSRUWDQWFRQVHTXHQFHVIRUHGXFDWLRQDQG
LQWHUYHQWLRQ(GXFDWLRQ±HYHQPXFKEHIRUHIRUPDOVFKRROLQJ±FRXOGIRFXVRQPDVWHULQJHOHPHQWDU\EXLOGLQJ
EORFNV RI DULWKPHWLF WR LPSURYH DULWKPHWLF SHUIRUPDQFH DQG OHDUQLQJ DW ODUJH 0RUHRYHU GLDJQRVWLFV FRXOG
LGHQWLI\FKLOGUHQZKRKDYH WURXEOHPDVWHULQJ WKHEDVLFEXLOGLQJEORFNVRIDULWKPHWLFEHIRUH IRUPDOVFKRROLQJ
DQGWDUJHWHGLQWHUYHQWLRQVPD\WKHQKHOSWRLPSURYHWKHVHEXLOGLQJEORFNVRIODWHUDULWKPHWLFGHYHORSPHQWDQG
WKH ORQJWHUPRXWFRPHRI WKRVHFKLOGUHQ7R LGHQWLI\VXFKEXLOGLQJEORFNVSUHGLFWLRQDQG LQWHUYHQWLRQVWXGLHV
DUHHVVHQWLDO±PRVWUHVHDUFKHUVVHHPWRDJUHHWKDWERWKGRPDLQVSHFLILFDQGGRPDLQJHQHUDOIDFWRUVSUHGLFW
ODWHU DULWKPHWLF SHUIRUPDQFH +RZHYHU WKHUH LV VWLOO QR FOHDU FRQVHQVXV RQ ZKLFK RI WKRVH IDFWRUV DUH
IXQGDPHQWDOWRDULWKPHWLFSHUIRUPDQFHDQGDULWKPHWLFDOGHYHORSPHQW$VZHZLOOVHHDERXWKDOIRIRXUVSHFLDO
LVVXHLVGHYRWHGWRWKHTXHVWLRQRISUHGLFWLQJDQGLPSURYLQJDULWKPHWLFSHUIRUPDQFHDQGGHYHORSPHQW
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-RXUQDORI1XPHULFDO&RJQLWLRQ
9RO±
GRLMQFYL
7REHJLQZLWKWKHFDSDFLW\WRMXGJHWKHRUGLQDOUHODWLRQEHWZHHQREMHFWVKDVUHFHQWO\EHHQVXJJHVWHGWREHDQ
LPSRUWDQWVWHSSLQJVWRQHIRUDULWKPHWLFSHUIRUPDQFH7KHSDSHUE\9RJHOHWDOWKLVLVVXHIRFXVHVRQWKH
UHODWLRQVKLSEHWZHHQVHULDORUGHUDQGDULWKPHWLF LQDGXOWV7KH\PHDVXUHGDGXOWV¶DULWKPHWLF IOXHQF\DQGWKHLU
DELOLW\ WR MXGJHZKHWKHU$UDELFGLJLWVGRWSDWWHUQVDQG OHWWHUVDUHRUGHUHGFRUUHFWO\E\PDJQLWXGHDW WZRWLPH
SRLQWV$GXOWV¶UHDFWLRQWLPHVRQWKHV\PEROLFRUGHUMXGJPHQWWDVN$UDELFGLJLWVZDVDQLQGHSHQGHQWSUHGLFWRU
RIDULWKPHWLFIOXHQF\RYHUDQGDERYHWKHLUUHDFWLRQWLPHVRQWKHQRQV\PEROLFMXGJPHQWWDVNGRWSDWWHUQVDQG
WKH OHWWHURUGHU WDVN ,Q OLQHZLWK ILQGLQJVIURP/\RQVDQG%HLORFNDQG/\RQV3ULFH9DHVVHQ%ORPHUW
DQG$QVDULWKLVKLJKOLJKWVWKDWWKHXQGHUVWDQGLQJRIWKHRUGLQDOUHODWLRQVKLSEHWZHHQ$UDELFGLJLWVPLJKW
EHIRXQGDWLRQDOWRDULWKPHWLFSHUIRUPDQFH+RZHYHUDOWHUQDWLYHO\DGXOWV¶HIILFLHQF\LQGHDOLQJZLWK$UDELFGLJLWV
PLJKW EH GULYLQJ WKH UHODWLRQVKLS EHWZHHQ ERWK WDVNV WKH VHULDO RUGHU MXGJPHQW RI $UDELF GLJLWV DQG WKH
DULWKPHWLF IOXHQF\ WDVN &DVWURQRYR 	 *|EHO  ,QGHHG LQ SULPDU\ VFKRRO FKLOGUHQ IDPLOLDULW\ ZLWK WKH
$UDELF GLJLW V\PERO V\VWHP LV D VLJQLILFDQW SUHGLFWRU RI DULWKPHWLF JURZWK *|EHO :DWVRQ /HUYnJ 	 +XOPH
 )XWXUH VWXGLHV ZLOO QHHG WR LQFOXGH PHDVXUHV RI ERWK VHULDO RUGHU DQG HIILFLHQF\ LQ WKH SURFHVVLQJ RI
$UDELF GLJLWV LQ DGXOWV DQGRU D PHDVXUH RI IDPLOLDULW\ ZLWK WKH $UDELF GLJLW V\VWHP LQ FKLOGUHQ LQ RUGHU WR
GLVHQWDQJOHZKHWKHURUGLQDOXQGHUVWDQGLQJRI$UDELFGLJLWVRUWKHHDVHRISURFHVVLQJ$UDELFGLJLWVLVDVWURQJHU
SUHGLFWRURIDULWKPHWLFDOGHYHORSPHQWDQGSHUIRUPDQFH
0RYLQJRQIURPIDFWRUVVSHFLILFWRWKHQXPHULFDOGRPDLQVXFKDV$UDELFGLJLWRUGHUWRGRPDLQUHOHYDQWVNLOOV
&RUQX+RUQXQJ6FKLOW]DQG0DUWLQ  WKLV LVVXH LQYHVWLJDWHG WKH UHODWLYH LPSRUWDQFHRIVSDWLDOVNLOOV LQ
NLQGHUJDUWQHUVDV ORQJLWXGLQDOSUHGLFWRUVRIDULWKPHWLFDQGQXPEHU OLQHHVWLPDWLRQ7KH\GLIIHUHQWLDWHEHWZHHQ
VNLOOV LQVSDWLDORULHQWDWLRQ LQVSDWLDOYLVXDOLVDWLRQDQGLQYLVXRPRWRU LQWHJUDWLRQ7KH\IRXQGWKDWQXPEHUOLQH
HVWLPDWLRQLQ\HDUROGFKLOGUHQZDVVLJQLILFDQWO\SUHGLFWHGE\WKHLUSHUIRUPDQFHRQWKHVSDWLDORULHQWDWLRQDQG
YLVXRPRWRULQWHJUDWLRQWDVNVIRXUPRQWKVHDUOLHU,QDGGLWLRQ$UDELFQXPEHUNQRZOHGJHVSDWLDORULHQWDWLRQDQG
YLVXRPRWRULQWHJUDWLRQZHUHVLJQLILFDQWSUHGLFWRUVRIDULWKPHWLFSHUIRUPDQFHIRXUPRQWKVODWHU7KHUHODWLRQVKLS
EHWZHHQ VSDWLDO RULHQWDWLRQ DQG DULWKPHWLF ZDV SDUWLDOO\ PHGLDWHG WKURXJK FKLOGUHQ¶V QXPEHU OLQH HVWLPDWLRQ
7KLVVWXG\SURYLGHVHYLGHQFHRIWKHXVHIXOQHVVRIDPRUHILQHJUDLQHGDSSURDFKVKRZLQJWKDWVRPHEXWQRWDOO
VSDWLDO VNLOOVDUH LPSRUWDQW IRUHDUO\DULWKPHWLFGHYHORSPHQWDQG WKDW WKH LPSRUWDQFHRIGLIIHUHQW VSDWLDO VNLOOV
HYHQ YDULHV EHWZHHQ GLIIHUHQW QXPHULFDO WDVNV ,W DOVR KLJKOLJKWV WKDW WKH WKHRU\ RI VSDWLDO LQIOXHQFHV RQ
DULWKPHWLFSHUIRUPDQFHDQGGHYHORSPHQWLVFXUUHQWO\VWLOOXQGHUGHYHORSHG7RWKHEHVWRIRXUNQRZOHGJHWKHUH
LV QR V\VWHPDWLF WD[RQRP\ VSHFLI\LQJ ZKLFK VSDWLDO UHSUHVHQWDWLRQV DQG SURFHVVHV PXVW EH GLVWLQJXLVKHG
EHFDXVH WKH\ GLIIHUHQWLDOO\ LQIOXHQFH DULWKPHWLF SHUIRUPDQFH DQGRU GHYHORSPHQW LQ JHQHUDO RU HYHQ
GLIIHUHQWLDOO\LQIOXHQFHGLIIHUHQWQXPHULFDODQGDULWKPHWLFFDSDELOLWLHVEXWVHH)LVFKHUIRUDPRUHJHQHUDO
FRQFHSWXDOIUDPHZRUN
2QHILUVWVWHSWRZDUGVWKHGHYHORSPHQWRIVXFKDWD[RQRP\LVWDNHQE\&UROOHQ&ROOLJQRQDQG1RsOWKLV
LVVXHE\UHYLHZLQJILQGLQJVIURPVHYHUDODW\SLFDOSRSXODWLRQVZLWKGHILFLWVLQWKHYLVXDORUYLVXRVSDWLDOGRPDLQ
HDUO\EOLQGDGXOWVDGXOWVZLWKKHPLVSDWLDOQHJOHFWFKLOGUHQZLWKORZYLVXRVSDWLDOVNLOOVFKLOGUHQZLWKQRQYHUEDO
OHDUQLQJGLVRUGHUDQGFKLOGUHQZLWK:LOOLDP¶VV\QGURPH,QWKHLUUHYLHZWKH\DVNWKHTXHVWLRQZKHWKHUDQGLIVR
KRZWKHVSHFLILFGHILFLWVREVHUYHGLQWKHVHSRSXODWLRQVDIIHFWWKHQXPEHUGRPDLQ5HVXOWVYDU\ODUJHO\EHWZHHQ
WKHVHGLIIHUHQWDW\SLFDOSRSXODWLRQVIURPVHHPLQJO\QRHIIHFWVRIHDUO\EOLQGQHVVRQWKHGHYHORSPHQWRIVSDWLDO
QXPHULFDO DVVRFLDWLRQV WR VHYHUHGHILFLWV RU GHOD\VRQD UDQJHRI QXPHULFDO WDVNV IRU FKLOGUHQZLWK:LOOLDP¶V
V\QGURPH )XWXUH ZRUN QRZ QHHGV WR GHYHORS D WD[RQRP\ OHDGLQJ WR DQ RYHUDUFKLQJ IUDPHZRUN ZLWK FOHDU
SUHGLFWLRQVDERXW WKHUHODWLRQVKLSVEHWZHHQVSHFLILFVSDWLDODQGQXPHULFDOVNLOOV WKDWFDQDOVRDFFRXQW IRU WKH
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GHILFLWVLQQXPHULFDOUHSUHVHQWDWLRQVDQGDULWKPHWLFSHUIRUPDQFHREVHUYHGLQWKHVHSRSXODWLRQVZLWKDEQRUPDO
YLVXRVSDWLDOUHSUHVHQWDWLRQV
6HYHUDO VWXGLHV LQ WKLV VSHFLDO LVVXH WRRN WKH ODXGDEOH DSSURDFK WR LQYHVWLJDWH WKH UHODWLYH FRQWULEXWLRQ RI
GRPDLQVSHFLILFDQGGRPDLQJHQHUDOIDFWRUVWRZDUGVDULWKPHWLFDQGPDWKHPDWLFDOSHUIRUPDQFHZLWKLQWKHVDPH
VWXG\ 3XUSXUD 'D\ 1DSROL DQG +DUW  WKLV LVVXH ZHUH LQWHUHVWHG LQ SUHGLFWLQJ ODWHU PDWKHPDWLFDO
SHUIRUPDQFH LQSUHVFKRROHUVSDUWLFXODUO\ IRU ORZPDWKHPDWLFDOSHUIRUPDQFH7KH\WHVWHGFKLOGUHQRQD ODUJH
EDWWHU\ RI GRPDLQVSHFLILF DQG GRPDLQJHQHUDO WDVNV LQFOXGLQJ HDUO\ QXPHUDF\ $16 ODQJXDJH DQG OLWHUDF\
WHVWVPDWKHPDWLFDOODQJXDJHH[HFXWLYHIXQFWLRQVDQGSURFHVVLQJVSHHG,QWKHWHVWRIPDWKHPDWLFDOODQJXDJH
FKLOGUHQ ZHUH DVVHVVHG RQ WKH XQGHUVWDQGLQJ RI FRPSDUDWLYH HJ PRUH OHVV DQG VSDWLDO HJ QHDU IDU
ODQJXDJH )RU \RXQJHU FKLOGUHQ SRRU SHUIRUPDQFH LQ PDWKHPDWLFDO ODQJXDJH SULQW NQRZOHGJH DQG UHVSRQVH
LQKLELWLRQZDV LQGLFDWLYHRISRRUPDWKHPDWLFDOSHUIRUPDQFHDERXW ILYHPRQWKV ODWHU)RUROGHUFKLOGUHQ LWZDV
SRRUHUSHUIRUPDQFHRQPDWKHPDWLFVPDWKHPDWLFDO ODQJXDJHDQGGHILQLWLRQDO YRFDEXODU\)RU \RXQJFKLOGUHQ
GRPDLQJHQHUDO SURFHVVHV VXFK DV ODQJXDJH DQG H[HFXWLYH IXQFWLRQ DFWXDOO\ DOORZHG PRUH DFFXUDWH
FODVVLILFDWLRQ IRU WKHP WKDQ WKHLU SHUIRUPDQFH RQ QXPEHUVSHFLILF WDVNV $ FOHDU RXWFRPH RI WKLV VWXG\ LV WR
KLJKOLJKW PDWKHPDWLFDO ODQJXDJH DV D FXUUHQWO\ XQGHUVWXGLHG \HW UHFHQWO\ HPHUJLQJ SRWHQWLDO FDQGLGDWH IRU
HDUO\WUDLQLQJVWXGLHV
*LOPRUH .HHEOH 5LFKDUGVRQ DQG &UDJJ  WKLV LVVXH LQYHVWLJDWHG WKH HIIHFW RI WKUHH GRPDLQJHQHUDO
VNLOOVSURFHGXUDOVNLOOFRQFHSWXDOXQGHUVWDQGLQJDQGZRUNLQJPHPRU\RQPDWKHPDWLFDODFKLHYHPHQWZLWKLQWKH
VDPHVWXG\$VLQSUHYLRXVVWXGLHVWKH\IRXQGWKDWLQ\HDUROGFKLOGUHQDOOWKUHHGRPDLQJHQHUDOVNLOOVDUH
LQGHSHQGHQWO\ DVVRFLDWHG ZLWK PDWKHPDWLFDO SHUIRUPDQFH +RZHYHU PRUH LPSRUWDQWO\ WKH\ LQYHVWLJDWHG WKH
UHODWLRQVKLS EHWZHHQ WKRVH WKUHH GRPDLQJHQHUDO VNLOOV DQG IRXQG WKDW WKH\ LQWHUDFW WKH LPSDFW RI EHWWHU
SURFHGXUDO VNLOOV RQ PDWKHPDWLFDO SHUIRUPDQFH ZDV KLJKHU IRU FKLOGUHQ ZKR DOVR KDG EHWWHU FRQFHSWXDO
XQGHUVWDQGLQJ DQG KLJKHU ZRUNLQJ PHPRU\ FDSDFLW\ ,Q DGGLWLRQ WKHLU VWXG\ VKRZHG ODUJH LQWHULQGLYLGXDO
GLIIHUHQFHV LQ FKLOGUHQ¶V VNLOO SURILOHV RQ WKHVH WKUHH GRPDLQJHQHUDO VNLOOV FKLOGUHQ ZLWK VLPLODU VFRUHV LQ D
PDWKHPDWLFDO DFKLHYHPHQW WHVW FDQ VKRZ YHU\ GLIIHUHQW VWUHQJWKV DQG ZHDNQHVVHV LQ SURFHGXUDO VNLOO
FRQFHSWXDO XQGHUVWDQGLQJ DQG ZRUNLQJ PHPRU\ 7KHVH ILQGLQJV KLJKOLJKW KRZ LPSRUWDQW LW LV WR H[DPLQH WKH
FRJQLWLYHSURILOHRIFKLOGUHQLQPRUHGHWDLOVLQRUGHUWRLGHQWLI\WKHW\SHRIVXSSRUWPRVWOLNHO\WRLPSURYHHDFK
LQGLYLGXDOFKLOG¶VPDWKHPDWLFDOSHUIRUPDQFH
7ZRIXUWKHUSDSHUVLQWKLVVSHFLDOLVVXHLQYHVWLJDWHGWKHUROHRIZRUNLQJPHPRU\IRUPDWKHPDWLFDOSHUIRUPDQFH
LQWKHFRQWH[WRIRWKHUGRPDLQJHQHUDOIDFWRUV.URHVEHUJHQDQG6FKRHYHUVWKLVLVVXHIRFXVHGRQWKH
FRQWULEXWLRQRIFUHDWLYLW\DQGZRUNLQJPHPRU\WRPDWKHPDWLFDOSHUIRUPDQFHLQ\HDUROGFKLOGUHQ2YHUDOO
ZRUNLQJ PHPRU\ LQ SDUWLFXODU YHUEDO ZRUNLQJ PHPRU\ ZDV VLJQLILFDQWO\ DVVRFLDWHG ZLWK PDWKHPDWLFDO
SHUIRUPDQFH &UHDWLYLW\ ZDV VLJQLILFDQWO\ UHODWHG WR SHUIRUPDQFH RQ D VWDQGDUG PDWKHPDWLFV WHVW DQG D
PDWKHPDWLFDO FUHDWLYLW\ WHVW &KLOGUHQ¶V SHUIRUPDQFH RQ WKH FUHDWLYLW\ WHVW ZDV SUHGLFWLYH RI PDWKHPDWLFDO
SHUIRUPDQFHHYHQZKHQWKHLUZRUNLQJPHPRU\DQGQXPEHUVHQVHSHUIRUPDQFHZDVWDNHQLQWRDFFRXQW:KHQ
WKH\ VSOLW WKHLU VDPSOH RI FKLOGUHQ LQWR WKUHH JURXSV E\ PDWKHPDWLFDO SHUIRUPDQFH LQWR  FKLOGUHQ ZLWK
0DWKHPDWLFDO /HDUQLQJ 'LIILFXOWLHV  W\SLFDOO\ GHYHORSLQJ FKLOGUHQ DQG  PDWKHPDWLFDOO\ JLIWHG FKLOGUHQ
FUHDWLYLW\ GLVFULPLQDWHG EHWZHHQ W\SLFDOO\ GHYHORSLQJ FKLOGUHQ DQG PDWKHPDWLFDOO\ JLIWHG FKLOGUHQ ZLWK WKH
PDWKHPDWLFDOO\ JLIWHG FKLOGUHQ DFKLHYLQJ D VLJQLILFDQWO\ KLJKHU FUHDWLYLW\ VFRUH ,QWHUHVWLQJO\ FKLOGUHQ¶V YLVXR
VSDWLDO :0 GLVFULPLQDWHG EHWZHHQ DOO WKUHH JURXSV RI FKLOGUHQ WKH FKLOGUHQ ZLWK 0DWKHPDWLFDO /HDUQLQJ
'LIILFXOWLHV VKRZHG WKH ORZHVW SHUIRUPDQFH LQ VSDWLDO ZRUNLQJ PHPRU\ IROORZHG E\ WKH W\SLFDOO\ GHYHORSLQJ
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FKLOGUHQ0DWKHPDWLFDOO\JLIWHGFKLOGUHQVKRZHGWKHKLJKHVWVSDWLDOZRUNLQJPHPRU\VFRUHV,QVXPWKLVVWXG\
LQWURGXFHVDQHZGRPDLQJHQHUDO IDFWRU SUHGLFWLQJPDWKHPDWLFDO SHUIRUPDQFH FUHDWLYLW\ ,W DOVR FRQILUPV WKH
LPSRUWDQFHRIZRUNLQJPHPRU\IRUPDWKHPDWLFDOSHUIRUPDQFHLQFKLOGUHQ
,Q FRQWUDVW LQ 1HPDWL 6FKPLG 6ROWDQORX .ULPO\ 1XHUN DQG *DZULORZ¶V VWXG\  WKLV LVVXH RQ DGXOWV
ZRUNLQJ PHPRU\ ZDV QR ORQJHU VLJQLILFDQWO\ DVVRFLDWHG ZLWK WKHLU PDWKHPDWLFDO SHUIRUPDQFH RQFH RWKHU
GRPDLQJHQHUDO VNLOOV ZHUH LQFOXGHG 3ODQQLQJ FDSDFLWLHV DV PHDVXUHG E\ WKH SHUIRUPDQFH LQ WKH 7RZHU RI
/RQGRQ WDVN DQG VHOIFRQWURO DV PHDVXUHG E\ VHOIUHSRUW SUHGLFWHG PXOWLSOLFDWLRQ SHUIRUPDQFH LQ
XQGHUJUDGXDWHVWXGHQWVDQGZRUNLQJPHPRU\ZDVQR ORQJHUDVLJQLILFDQWSUHGLFWRUDQ\PRUHZKHQH[HFXWLYH
IXQFWLRQVSODQQLQJZHUHFRQVLGHUHG7KLVILQGLQJLVLQOLQHZLWKWKHDVVXPSWLRQWKDWDULWKPHWLFIDFWUHWULHYDOLQ
DGXOWV SULPDULO\ UHOLHV RQ UHFDOO IURP ORQJWHUP PHPRU\ UDWKHU WKDQ WKH DSSOLFDWLRQ RI DULWKPHWLF SURFHGXUHV
HJ&DPSEHOO
)LQDOO\ $VKNHQD]L DQG 6LOYHUPDQ  WKLV LVVXH LQ ODUJHVFDOH VDPSOH 1    RI FROOHJH VWXGHQWV
LQYHVWLJDWHG WKH LQIOXHQFH RI WKUHH IXUWKHU GRPDLQJHQHUDO YDULDEOHV RQ PDWKHPDWLFDO FDSDELOLWLHV SHUFHSWLRQ
VSHHG DWWHQWLRQ DQG UHDGLQJ YDULDEOHV (PSOR\LQJ VWUXFWXUDO HTXDWLRQ PRGHOLQJ WKH\ REVHUYHG HIIHFWV RI
SHUFHSWLRQVSHHGDQGDPRGHVWHIIHFWRIUHDGLQJRQPDWKHPDWLFVSHUIRUPDQFH6XVWDLQHGDWWHQWLRQKDGVRPH
LPSDFW RQ VHOHFWHG PDWKHPDWLFDO VNLOOV DULWKPHWLF IDFW UHWULHYDO DQG SURFHGXUDO NQRZOHGJH ZKLOH VHOHFWLYH
DWWHQWLRQDVVHVVHGE\WKHDWWHQWLRQQHWZRUN WHVWKDGQRHIIHFWRQPDWKHPDWLFV7KHDXWKRUVFRQFOXGHGWKDW
PXOWLSOHGRPDLQJHQHUDOVNLOOVKDYHDQLQIOXHQFHRQPDWKHPDWLFSHUIRUPDQFH+RZHYHUWKHLUGDWDDOVRSRLQWWR
WKH FRQFOXVLRQ WKDW QRW HYHU\ GRPDLQJHQHUDO YDULDEOH DIIHFWV HYHU\ DVSHFW RI QXPHULFDO DQG DULWKPHWLF
FDSDELOLWLHVLQWKHVDPHZD\
$V ZH ODLG RXW LQ WKH LQWURGXFWLRQ SUHGLFWLRQ VWXGLHV DUH HVVHQWLDO WR LGHQWLI\ WDUJHWV IRU HDUO\ HGXFDWLRQ
LQVWUXFWLRQDQG LQWHUYHQWLRQ+RZHYHUZHDOVREHOLHYH WKHUHDUHVRPHVHULRXVVKRUWFRPLQJVFXUUHQWO\ LQ WKH
OLWHUDWXUHDVZKROH)LUVWLQRXUVSHFLDOLVVXHDORQHRYHUWZHQW\GLIIHUHQWSUHGLFWRUVZHUHWHVWHGDQGPDQ\PRUH
SRWHQWLDOSUHGLFWRUVDUHRXWWKHUH,QJHQHUDOHDFKVWXG\XVHVLWVRZQVHWRISUHGLFWRUV&RQVHTXHQWO\GLIIHUHQW
VWXGLHV UHYHDO GLIIHUHQW VHWV RI SUHGLFWRUV ZKLFK DUH UHOHYDQW IRU JRRG ODWHU DULWKPHWLF SHUIRUPDQFH RU
DULWKPHWLFDOGHYHORSPHQW+RZHYHULWLVLPSRUWDQWWRQRWHWKDWWKHUHVXOWVRIDVWXG\GRQRWRQO\GHSHQGRQWKH
SUHGLFWRUVLQFOXGHGEXWDOVRRQWKHSUHGLFWRUVQRWLQFOXGHG)RULQVWDQFH1HPDWLHWDOWKLVLVVXHIRXQG
FRUUHODWLRQVRIZRUNLQJPHPRU\ZLWKDULWKPHWLFSHUIRUPDQFHDOEHLWLQDGXOWV+RZHYHUZRUNLQJPHPRU\IDLOHG
WR EH D SUHGLFWRU ZKHQ RQH H[HFXWLYH IXQFWLRQ PHDVXUH QDPHO\ SODQQLQJ ZDV LQFOXGHG +DG 1HPDWL DQG
FROOHDJXHVQRWLQFOXGHGSODQQLQJWKH\ZRXOGKDYHSXEOLVKHGDQRWKHUVWXG\ZKLFKKDGVXJJHVWHGWKDWZRUNLQJ
PHPRU\LWVHOIQRWDVDSRVVLEOHSDUWRISODQQLQJLVWKHPRVWUHOHYDQWSUHGLFWRU
7KLVOHDGVXVWRWKHVHFRQGSRLQWWKHSRZHURISUHGLFWLRQVWXGLHV/DUJHVFDOHORQJLWXGLQDOVWXGLHVDUHKDUGWR
FRQGXFWDQGUHTXLUHDORWRIHIIRUW7KLVLVHYHQPRUHVRWKHFDVHIRUWKHDJHUDQJHIRUZKLFKILQGLQJSUHGLFWRUV
LVDUJXDEO\PRVWLPSRUWDQWDQGRIPRVWSUDFWLFDOUHOHYDQFHIURPNLQGHUJDUWHQWRVFKRRO7KHUHIRUHHLWKHUWKH
VDPSOH VL]H LV RIWHQ TXLWH VPDOO IRU WKH QXPEHU RI SUHGLFWRUV RU WKH VHW RI SUHGLFWRUV LV YHU\ OLPLWHG %RWK
VROXWLRQVFDQOHDGWRPLVOHDGLQJUHVXOWVDQGWKLVPLJKWEHRQHRIWKHUHDVRQVZK\GLIIHUHQWSUHGLFWLRQVWXGLHV
KDYH RIWHQ YHU\ GLIIHUHQW RXWFRPHV :KDW LV QHHGHG LV D ODUJHVFDOH PXOWLFHQWHU SUHGLFWLRQ VWXG\ ZKLFK
LQFRUSRUDWHVDODUJHQXPEHURIFKLOGUHQDQGDOOUHOHYDQWGRPDLQVSHFLILFDQGGRPDLQJHQHUDOSUHGLFWRUVVRIDU
IRXQGLQWKHOLWHUDWXUH
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2XUILQDOSRLQWLVWKDWWKHRXWFRPHPHDVXUHLVRIWHQHLWKHURQHRIPDQ\DYDLODEOHVWDQGDUGL]HGPDWKHPDWLFVWHVW
RUDFXUULFXOXPEDVHGWHVWRIPDWKHPDWLFV7KRVHWHVWVDUHRIWHQµXPEUHOODWHVWV¶LHPHDVXULQJDODUJHUDQJH
RI QXPHULFDO DULWKPHWLFDO DQG PDWKHPDWLFDO DELOLWLHV ZLWKRXW DQ RSWLRQ WR GLVWLQJXLVK EHWZHHQ WKHP
&RQVHTXHQWO\WKRVHWHVWVDUHIUHTXHQWO\XVHGZLWKRXWDPRGHORILWVXQGHUO\LQJUHSUHVHQWDWLRQVDQGSURFHVVHV
,QQXPHULFDOFRJQLWLRQ LW LVYLUWXDOO\XQGLVSXWHGQRZDGD\VWKDWGLIIHUHQWQHXURFRJQLWLYHUHSUHVHQWDWLRQVDQG
QHWZRUNVDUHVXSSRUWLQJGLIIHUHQWQXPHULFDOSURFHVVHVDQGRSHUDWLRQVHJ'HKDHQHHWDO.OHLQHWDO
-XVWXVLQJRQHELJPHOWLQJSRWYDULDEOHPRVWFHUWDLQO\OHDGVWRPLVVLQJLPSRUWDQWVSHFLILFORQJLWXGLQDO
UHODWLRQVKLSV )RU LQVWDQFH XVLQJ YDULRXV FOHDUO\ VSHFLILHG RXWFRPH YDULDEOHV 0RHOOHU 3L[QHU =XEHU
.DXIPDQQ DQG 1XHUN  IRXQG WKDW GLIIHUHQW SUHGLFWRU YDULDEOHV SUHGLFW GLIIHUHQW RXWFRPH HIIHFWV ,Q
VXPPDU\ D EHWWHU GLIIHUHQWLDWLRQ RI ERWK WKH SUHGLFWRU DQG WKH RXWFRPH YDULDEOHV DV ZHOO DV PRUH FOHDUO\
GHILQHGPRGHOVDERXWWKHSURSRVHGUHODWLRQVKLSEHWZHHQSUHGLFWRUVDQGRXWFRPHYDULDEOHVDUHQHHGHG,WPD\
DOVR KHOS WR UHFRQFLOH DSSDUHQWO\ GLIIHUHQW UHVXOWV EHFDXVH VXFK GLIIHUHQFHV PLJKW QRW UHO\ RQO\ RQ WKH
SUHGLFWRUVLQFOXGHGLQDVWXG\EXWDOVRRQWKHFKDUDFWHULVWLFVRIWKHRXWFRPHYDULDEOHV
,QWHUYHQWLRQ6WXGLHV
&RPSDUHGWRSUHGLFWLRQVWXGLHVLQWHUYHQWLRQVWXGLHVLQDGGLWLRQWRWKHLUREYLRXVSUDFWLFDOLPSOLFDWLRQVKDYHDQ
LPSRUWDQW WKHRUHWLFDO DGYDQWDJH 3UHGLFWLRQ VWXGLHV DUH E\ LWV YHU\ QDWXUH FRUUHODWLRQDO ZKHQ WKH\ DUH
ORQJLWXGLQDO RYHU GLIIHUHQW WLPH SRLQWV DQG DOO YDULDEOHV DVVHVVHG DUH GHSHQGHQW YDULDEOHV ,Q FRQWUDVW LQ
LQWHUYHQWLRQVWXGLHV WKHYDULDEOHRI LQWHUHVWHJ W\SHRI WUDLQLQJ LVPDQLSXODWHGDV LQGHSHQGHQWYDULDEOHDQG
WKHUHIRUH ILQGLQJV IURP LQWHUYHQWLRQVWXGLHVDOORZFDXWLRXVFDXVDO UDWKHU WKDQRQO\FRUUHODWLRQDOFRQFOXVLRQV
/LNHLQHYHU\RWKHUVWXG\WKLVGRHVQRWSUHFOXGHWKHLQIOXHQFHRIFRQIRXQGHGRUPHGLDWLQJYDULDEOHV+RZHYHULI
DSDUWLFXODULQWHUYHQWLRQOHDGVWRDWUDLQLQJHIIHFWWKLVDOORZVWKHFRQFOXVLRQWKDWHLWKHUWKHYDULDEOHRILQWHUHVW
WKH WUDLQLQJ RU D YDULDEOH FRQIRXQGHG ZLWK LW ZHUH LQVWUXPHQWDO IRU WKH LQWHUYHQWLRQ RXWFRPH HJ IRU
LPSURYHPHQWLQDULWKPHWLFSHUIRUPDQFH
,QWKLVVSHFLDO LVVXHWZRSDSHUVHYDOXDWHGWKHHIIHFWRIZRUNLQJPHPRU\WUDLQLQJRQQXPHULFDODQGDULWKPHWLF
SHUIRUPDQFH+RQRUpDQG1RsOWKLVLVVXHWUDLQHG\HDUROGSUHVFKRROHUVRQDYLVXRVSDWLDOZRUNLQJ
PHPRU\ WUDLQLQJSURJUDP&RJPHG IRU ILYHZHHNV7KHUHZDVDVPDOOHIIHFWGLUHFWO\DIWHU WUDLQLQJRQ$UDELF
QXPEHUFRPSDULVRQDQGYLVXRVSDWLDOZRUNLQJPHPRU\EXW WKHUHZDVQRHIIHFWRI WUDLQLQJRQYHUEDOZRUNLQJ
PHPRU\FRXQWLQJFRPSDULVRQRIFROOHFWLRQVDQGDGGLWLRQ7KHHIIHFWRIWUDLQLQJRQ$UDELFQXPEHUFRPSDULVRQ
DQGYLVXRVSDWLDOZRUNLQJPHPRU\ZDVQRWVXVWDLQHG WHQZHHNVDIWHU WKH WUDLQLQJ5DPDQL -DHJJL'DXEHUW
DQG %XVFKNXHKO  WKLV LVVXH FRPSDUHG WKH HIIHFWLYHQHVV RI WZR WDEOHWEDVHG LQWHUYHQWLRQV WR D QR
LQWHUYHQWLRQFRQWUROJURXSLQ\HDUROGNLQGHUJDUWQHUVIURPORZLQFRPHEDFNJURXQGVDGRPDLQJHQHUDOYLVXR
VSDWLDOZRUNLQJPHPRU\LQWHUYHQWLRQDQGDGRPDLQVSHFLILFQXPEHUERDUGJDPHLQWHUYHQWLRQ7KH\IRXQGQR
HIIHFWRIHLWKHUWUDLQLQJRQFKLOGUHQ¶VDULWKPHWLFSHUIRUPDQFHDQGRQO\OLPLWHGLPSURYHPHQWRIZRUNLQJPHPRU\
SHUIRUPDQFHIRURQHRIWKHWKUHHZRUNLQJPHPRU\PHDVXUHVIRUERWKWUDLQLQJV%XWERWKLQWHUYHQWLRQVLPSURYHG
FKLOGUHQ¶VQXPHULFDOPDJQLWXGHNQRZOHGJHDVDVVHVVHGE\WKHQXPEHUOLQHHVWLPDWLRQWDVNZLWKDVLJQLILFDQWO\
ODUJHU HIIHFW IRU WKH QXPEHUVSHFLILF WUDLQLQJ 7KHVH UHVXOWV VXJJHVW WKDW GRPDLQVSHFLILF WUDLQLQJ LV PRUH
HIIHFWLYH )XUWKHUPRUH WKH\ GHPRQVWUDWH WKH SUDFWLFDELOLW\ RI HDV\ DQG FRPSDUDEO\ FKHDS WDEOHWEDVHG
LQWHUYHQWLRQVIRULPSURYLQJNLQGHUJDUWHQFKLOGUHQ¶VQXPHULFDOXQGHUVWDQGLQJ7KLVVKRXOGHQFRXUDJHHGXFDWRUV
DQG WHDFKHUV WR KDUQHVV WKH EHQHILW RI WKHVH QHZ WHFKQLTXHV DV WKH\ EHFRPH PRUH DQG PRUH DFFHVVLEOH
+RZHYHU LQ ERWK LQWHUYHQWLRQ VWXGLHV WKH HIIHFWV RI WUDLQLQJ ZHUH HLWKHU QRQH[LVWHQW PRGHUDWH RU OLPLWHG WR
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VSHFLILF RXWFRPH YDULDEOHV 7KLV VXJJHVWV WKDW FRUUHODWLRQV REVHUYHG LQ SUHGLFWLRQ VWXGLHV GR QRW HDVLO\
WUDQVODWHLQWROHDUQLQJVXFFHVVLQLQWHUYHQWLRQVWXGLHV
6XPPDU\DQG&RQFOXVLRQV
7KH SDSHUV LQ WKLV VSHFLDO LVVXH VKRZ WKDW GRPDLQJHQHUDO DV ZHOO DV GRPDLQVSHFLILF DELOLWLHV LQIOXHQFH
QXPHULFDODQGDULWKPHWLFSHUIRUPDQFHYLUWXDOO\DWDOOOHYHOV7KLVVSHFLDOLVVXHWKXVPDNHVLWYHU\FOHDUWKDWIRU
WKH ILHOG RI QXPHULFDO FRJQLWLRQD VROH IRFXVRQRQHRU VHYHUDO GRPDLQVSHFLILF IDFWRUV OLNH WKHDSSUR[LPDWH
QXPEHU V\VWHP RU VSDWLDOQXPHULFDO DVVRFLDWLRQV LV QRW VXIILFLHQW 9LFH YHUVD LQ PRVW VWXGLHV WKDW LQFOXGHG
GRPDLQJHQHUDO DQG GRPDLQVSHFLILF YDULDEOHV GRPDLQVSHFLILF QXPHULFDO YDULDEOHV SUHGLFWHG DULWKPHWLF
SHUIRUPDQFHDERYHDQGEH\RQGGRPDLQJHQHUDOYDULDEOHV7KHUHIRUHDVROHIRFXVRQGRPDLQJHQHUDODVSHFWV
VXFKDVIRUH[DPSOHZRUNLQJPHPRU\WRH[SODLQSUHGLFWDQGIRVWHUDULWKPHWLFOHDUQLQJLVDOVRQRWVXIILFLHQW,Q
WKHWZRLQWHUYHQWLRQVWXGLHVRIWKLVVSHFLDOLVVXHHIIHFWVRIGRPDLQJHQHUDOLQWHUYHQWLRQVZHUHZHDNRUHYHQQRW
H[LVWHQW 7KHUHIRUH E\ DFNQRZOHGJLQJ WKH LPSRUWDQFH RI GRPDLQJHQHUDO IDFWRUV IRU DULWKPHWLF ZH GR PRVW
FHUWDLQO\ QRW DGYRFDWH D UHVWULFWLRQ RQ GRPDLQJHQHUDO IDFWRUV 5DWKHU ZH DUH FRQYLQFHG WKDW WR XQGHUVWDQG
QXPHULFDODQGDULWKPHWLFSHUIRUPDQFHGHYHORSPHQWDQGOHDUQLQJWKHFRQWULEXWLRQRIERWKGRPDLQJHQHUDODQG
GRPDLQVSHFLILFIDFWRUVPXVWEHFRQVLGHUHG+RZHYHUWKHVHFRQWULEXWLRQVPD\QRWVLPSO\EHOLQHDUO\DGGLWLYHRU
HYHQ LQGHSHQGHQW UDWKHU WKHLU LQWHUSOD\ DQG WKHLU LQWHUDFWLRQV PXVW EH VWXGLHG PRUH WKRURXJKO\ ERWK
FRQFXUUHQWO\ DQG ORQJLWXGLQDOO\ LQ IXWXUH UHVHDUFK :H EHOLHYH WKDW RQO\ WKHQ WKH IXOO SLFWXUH RI DULWKPHWLF
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